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: Tﬁe final report presents a quarter-by-quarter

analysis of results in a project designed to develop and implement a
microcomputer-based management system for resource room teachers of
mainstreamed mildlly handicapped secondary students. Information was
to consist of updated daily records of instructional activities and
of the individual student program in each subject area in both

. regular and resource classes. Quarterly repor®s address site

development activities, computer systems information, data collection
and analysis tasks, and computer software information. Teachers had
access to an individualized education program system which enhanced

"daily lesson planning, and were trained to use two software programs:

a reading assessment and progress evaluation program and a math
assessment and tutorial program. Among major findings were that
teachers were able to record and monitor student academic
performances via microcomputers; that teachers readily accepted and
used certain non-time consuming software programs; and that a math
achievement software program contributed to significant achievement
improvement of mildly handicapped middle school students. (CL)
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g . YEAR ONE QUARTER ONE

. . { : AN
This project was undertaken to develop, wmplement and evaluate a
systematic data management and information systédm utilizing
o

microcomputers to provide resource room teachers ot mainatyeamed

mildly haadicapped high school gupils with updated daily records of

v
instruction®l activities and of the individual student program in

each qubject area in both regular and resource room classrooms.

L]

. - I3 ’
Project %Ftivities during the first quarter focused on the !
" E : ~

idegtification of variables. the collection of assesament
fy

N \
inﬁprmation, the develqpmen;/of measures'ot classroom effecmivencss.

/

{
development of a data collection system and the development of the

micrucomputer system.’ . .

\ 7 ’ !

{ -~

Identification of Variables : . |
M % I ' !
i

The revie;lof literature regarding the idéntification of
variables which have been shown taw be ;ccurate*indices of the student
the student performance f9cused on the Academic Learning Time
LiCeragure {Denham and Liebe(man, 1980; Fishe'r, Berliner, Filby,
Marliave, Cahén, Deshaw and Moref 1978; Rieth, Polsgrove and Semmel,
*1979; gpd Rosenshine, 1978), ans the Follow Thfépgh Literature
(Bissel, 1976 and Stallinks, 1975). Based upon these reviews, ‘the
following Jariables were chosen for ;tudy: Allocation time,’

engagement time, level of difficulty, and level of success.

4 ~
Allocation Time was defined as the amount of time during the

schopl ‘day that teachers set aside for instruction in a specific

~1- /
- D 8 ,




/e . )

vt ruct tonal area. This variabtle w{gé?nrlndvd Nrace Flwhv}, et
i, 1978, round ('ha( the amount of time that teacher s allocated to

- Pttt ion 1A apecitac academie area 14 posilavely o aasociated with
lvavuning an that area., They indicnt.-d turther that | ulll things beang
equal, the more tithe allocated to academic cqﬁtenr the higher the
student 4! uchiuvvmvnl. '

In this study, the experimenters decided to interview teachers
to obtain dJdata rcgardihg the amodift of time allocated per day and nnrib
]
weelt in each subject matter area.  In the resource room, the
experimentars decided to record the' amount of time allocated ftor
reading and math i1natruction while in rhe regular classroom the
1mount ot time allocated tor iastruction in the varioua contengf arcas
é

and scilence were to be recorded.

7

o1 mathematics, social studies

L. -
Arter the tnitial daca were collected, the resource room teacher was
4

Lo be responsible for reporting any changes in schedale which would

- .

alter the amount of i1nstructional time' allocated since he/she i3

L]
required to maintain communication with regular classroom teachers
e ) ’

x, 7 ) . . . . :
regarding the instructional UFOQram\PFOVlded to mainstreamed special

e
~ducation students. In addition, the cxperimenters were to

independently monitor the amount of time allocated for instruction.

. ' : 4
These reliability checks were to be conducted unobtrusively bv school

» -
.

and project personnel on allgtation times reported.

™™
In the Fisher, et. al. study, Engagement Tige was detined as the .

amount ot time the student spent paying attention to the task and

. 2 .

¢

activelv engaged 1n a task. These investigators reported that "the

propurtion of allocated time that students are engaged (in academic

aftivity) is positively associated with learning." Thus one could -

L4

e - S BEST ren mvmpaee”
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cone Lude ?hat students who pay greater alteation to a task learn
more, These data, however, are prohibitively expeasive to collect

1tnce they entail the collection ot observational data.
5 ]

Consequently, the investigators were o collect data document ing the
time that students are nctun{ly engaged in dealwork activities, and
estmates ol time spent on readiog and diacassion actaivat L.

A syswtem was developed to document the actual amount ot time

that stuadents actively engage in weatwork activitios.  The syatam

.

called tor recording the amount ot time olapacd between teacher's

tnttral rastructtonal assignment and the student's completion ot the

f

adsignment . This was to be accomplished by providing the student

witit an assignment sheet (a duplicate of the teacher's lesson plany
'
which .»ipo-cix\i/vd the carricular materials and pages asusigned,  The
. .
.

& Stadeat was to record the time he/she began cach activity and then

4
record the time they mnn})lvlvd the instructional assienment,

Reliability checks were to be collected systenmatically to verity the
!

accuracy of the student's self-recording. Reliability procedures

were to consist of the' teacher, an aide, or another student
N . \
.. independent ly but concurrently recording the time the students began

their academic assignments, and recording the time when the student

comh{ctos the paper which is signitied by placing thewpaper in a tote ,
»

A}
tray on the teacher's desk. These data were to be recorded on a
/

daily data sheet by the resource room teacher. The students were to
be trained to reliably self-record these data. In the case of

B 14
students Wyo . d time in the regular classroom. the recording and
- - 3

.

the reliabilit rocedures were to be impleménted to. ensure accurate

¢

reporting. The time spent-on ‘all academic activities in the resource

Q ‘ EETORE : 10
ERIC \ T
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Taom were to he measured by Yeviewing wortkaheot v, a1 lent e
whivities, teadiog comprehension activities, languane art activilies
Y .
(wirntaog term or theme papers ), wath sealdork gl ivil foy
\ (computation, word problems), social atudies and seltence, readiag

Asdiwnments and seatwork, The accuracy ot assaignment completion wa
[ 3

{ to be monitored,

wWe alvo planned to meanure the Level of Ditticulty ot Academ.

' - ' /

Content . One measure constdered wat to measare the readabhility or the

vooademie o matertal aswarenad 0o the atadsne and compare aad coutn aat

Taart tata with the antormalb data collected on the itudent's academ:
+

tepetore, Readability was » be calealated awrng o computer b

tragabi ity prograg orrgiaally dovelapet by General 10’\\!‘.
= 3

Cornaration (Wal<er and Boollot 1979), e caloalatran s rne

-

roadabilite lewel 3t avatpned readiag nacterral wae to be o odtataed:s
simp by by tvpuiag candomly sotected samples” ot 1t anto g RS A

computer and actaivattag the Dale-Chall aad e GMC oroeran, Ihe

\

nchrtace was to caleulate the roadability of viartous aaisaves and”
t .

mikens 10 avarlable via oa computer screen or hard coapy, [hese fat

couald then storeXNJfor distribution later to teachers who can compare

the readability level ot a students' assigned with the student's

—

level ot reading as measured by standardized achievement tests.  Such

A systed oenables teachers to adentrtv discrepancies 10 student s whi-h
s o
would warrant program moditication. Data. were to be collected by

analyvzing the texts dtudgnts were assigned to use in the varions

yeontent ir—+a-s.,
~

N

Success Race as described by Fisher, ot. ale (1975) was a

measure of the degree to which students ¢orrectly understand the

eRlc 11
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labeled low anccean.  Situations that 1all betweed low and high

Caasagned anstructional ¢asxs. Thice broad levels ol aucoens on a

taek were 1dentitind, High succeds describes situations where the
¢ 4

atudent has a good graap of the task and only makes occantonal

catvlean errora., [t a student doen not underatand the tgek and makes

v -~

colrect responsaes at aboyt the chance level, then this situation 14

.~
¥

/

nnccens ate detined an medium succenn., Mediom muccess 1avolves g

sttuation ot partial understanding, where the stadent anderstands
~
cnoagh to produce some cotrect responues . bat also commitys crrora due
\
to himittations an his/her understanding ol the task. Overall, 1t waa

.

tound that the more time the stadent spent oo high suceess material

the hgher Nis/her &%o-vo-mvn:. The measurement invalsed tecordiag

the accutacy attained on darly academic assmignments and compariag
v

the readabartaty level ot the academic content aaferial with the
dtadeats reading repetonre,

Invevally, i order to maximize the probability ot placing
itudenrs an the appropriate suécvss level material, the sttt relied
beavily uwpon criterion reterenced asscasdmenat instruments to pinpoint
the ~tudents academic repetoire. This facilitated accurate
assignment of the pupil's academic program) Lovitt (1977) has
tndicated thaf'by‘directly and frequently m;asuéing the target skills
and by caretully studying the child's response pntte;ns the teacher
can learn the breadth and consistency of the problem and discern

r~
error patterns, Thus, the teacher will know why the pupil is not
bYehaving as he/she should and can make the appropriate modifications.
fhis variable was measured by collecting data regarding the type,

-

amount and accuracy of work. that the pupil completes. «~

\
’

12
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AssesBmenf :Data Collection - - NN .,
e g .
"4 Assessmmft, data were collected on thirty 10th dnd llth grade
I . . . :

*

Tevel students af Arlington High School during- the first quarter of

w .
the project. The data collected include norm—referenced measures of

. -
. N

achlievement in reading and mathematics using the Stanford Diagnostic
. . : ' '

Reading and Math Test and'criferion referenced measures using an

informal reading inventory and an iaformal math computation test.
) *

The i1dentification of idiosynchratic pupil scheduling systems

ciployed at Arlington High School, however, resulted in a decision to

’§7seiect twenty additional students from another school. This décision
was precipitated by the findings tﬁat many of the initial thirty

. ‘ ,

students seiécted at Arlingtoun #digh School were placed in académtic
classes outside \of the resource room that were staffgd by certified
special edudcation teachers. Thus, many students were ;nrolled ig a

series of content specific resource rooms, rather than truly

o

/i§tegrated into mainstreamed regular classroom settings.
4

‘

Measures of Classroom Effectiveness

Some of the measqses‘of classroom effectiveness that were
initially selected for study have been mentioned in the previous

section. Those included teacher allocation plan data, and the
<

'

permanent academic products that students produce daily, reports of
the number of pages assigned, the amount of time spent on reading and

. . . ‘. ¥ . .
recitation assignments, and measures of the type of 1nstruction that
is provided to teach various® academic concepts. These data were

intended to provide a gross analysis of the impact of type of
}

\

ooqg Ty MUNLABLE
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instruction on accuracy of dtudent asgignments. - . ~
. ' ) . : ~ 5
> - :‘
. . SRS A
e . .
Development of the Qﬂg?.Collectlon System
5 : ' ,

< bl

The data colle%tion system developed was tied‘directly to a

daily activity form which was completed in part by teacher ahd
- »

‘Fhe‘student (see figures 1 and 2). The sheet provided a recording of
the instructional materials being’uéed, the instruchqqgl objective,
the'pages assigned, the length of time the student sbent on she task.
tge number of items assigned and completed and ‘the accuracy of the
studeats énswers. Initially, the form was completed byfthe resource
teacher wﬁile students were being trained to self-record data. The

8

form was field tested in the resource room before initiating its use
in the regular classrooms in order to streamline the recording
procedures. Presently, approximately five minutes of teacher #ime
per pupil is required to complete the form. Since most teachers were
assigned re3p$;sibility for 390 to 40 students, planning and recording
time required a total of 90 to 120 minutes per_éay. The intention
was to reduce the time to enable the teacher to complete the
instructional planning and monitofing within. the planning periods
provided during the school day and immediately after the school day
terminates. Then the data collectionisystem was to be expanded to
the regular classes. Preliminary data suggested that time required
to fill out forms is a critical‘variable in teacher cooperation.

és part of our plan, the data activity forms were to be o
collected by the data manager once they were completéd by the

teacher. Although the data were initially recorded manually, df

computer program was later developed for excecution, monitoring and

-

ERIC - | .14
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FICURE 1 ’
‘ i .
DATLY ACTIVITY FORM ‘ .
! ..
Student Datc__ 15
5 '/‘ ‘ - - [} ‘
o Y PAGES || TIME ITEVS Cor- |% Cor-
A |TI |MATERIALS Begin| End JBegin | End JAssigned plompleted rect rect
] 3 7 5

A

SA - Subject Area Code TI - Type of Instruction
R - Reading C - Composition (1) Lecture (5) Discussion .
M - Math SS- Social Studies (2) Modelling - (6) Peer Tutoring
S - Spelling SC- Science ' (3) Prompting (7) Teacher Tutoring

(4) Sclf—apstructional_(S) Teaching Machire

Taken from Year 1 Quarter 1 PECT nomvy pyppy
: € VA A g

15 !
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storgge. The ultimate goal was to develop a system allowing the

E o
. . teacher to enter data and subsequently‘receivqu profile ,of the data

as well as. an .analysis of .the readability level of materials to be

’

used 3ubsequently. Thus, the teacher will be informed of the

.

suitability of the reading level compared to the students assessed

“repertoire. This comparison was to serve as a basis for deciding the
s € , o , o . .

approefiateness of the instructional activities. '

. . The computerized:torm of colified inmstructional objectives ~ -

]

07. developed later in the prOJeCt allowed thJ m0n1t0f112 of the uDllb.
% P

rate of progress within Spec1f1cally develooed hierarchies of "’

. | . ‘. . .o

instrictional objectives. This system allowed teachers to have
. # .

access to indices oL oupll prograss by measuring rate of mastering

<

! “objectives over time.

. .
Development of the Microcomputer System

As specified ia the proposal, data Whanagement system activié&ég/
” were divided into two stages of development: The hardware
. e . . ) . 3
identification and selectigon stage; and the software design and
€ . 4
*
development stage.

L

1. Hardware identification and selection. The project

identified and selected a,Radlo Shack TRS-80 Model I mlcrocomputer
system for the primary school-based user interface for performing

data entry, data summary and analysis, and data retrieval functions.

These micrdcomkufer systems-are readily available, yell doéumented,

maintained through local Radio Shack dealerships, currently purchased

by many school systems, and very cost effective. The. microcomputer"
identified for the project was a Level 1I CPU, dual disk drive, 48K
ERIC 18 ‘
B ) . [
. !
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\ Fon . . / .
RAM. Thé system was designed to be connlected through an

.

acdusiibrcoupledatelephone 1in 'Ed a\ time-sharin computer -system for
n e, ing P

site to t‘; integrated

N

transmittihg all’ studenf data from each
: S »

database. The integrated database was then be availabli/fg;//

extensive longitudinal analys{;“gy\Epe prs}bct investigators for

2.

program-evaluation‘and<a more comprehensi

[

% —r

ve analysis of long-rangg

. . /
performance. ¥

. L. . K o o ‘
1me>sharing stem 1dentified to store IEP objectives and

individual
The.

. : : . AN . L
materials matches were located at the Bloomington ‘Academic Codgutlng ‘

;
s

.. L2t . iz C :
Services ag*lndlana.Un1ver51ty. This system was acce331p1e through

, . .
A ‘

Mecal telephone communications from the Indianapolis school sites.
; »

i f . s': " .
‘The database system employed was the Scientific Information Retrieval
: §
.o ] i
Systgm (SIR) which was designed for interface directly to major
. ® .

statistical computer packages such as SPSS and BMOP storage, EIA
communications interface.L/As many school systems already have TRS-30
s . i - . .

Level I or II systems currently in use for wathematics and science

classes for instructional purposes. The low-cost expansion of disk

drive(s), RAM memory, communication interface, and printer to these

systems provided the configuration necessary to perform the data
ystgms p .config perfor

managemeht»function currently \under design and developgsii;
. . | - .

3 - £ .
2. Data management spftwgre design and development. Current

!

efforts on.software system des'ign pave beeL directed toward the
?

identification of database strutfure to be employed ®or an efficient

method of data storage and retrieval. Early in the system design, it

was _\‘appérent that the problem of a'lata integration across st‘!nts and
» ”

classrooms would better be served by establishing a communications
: s

.

network into a large time-sharing computer facility for large file

19 '
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. . a’ . - ) . ) .‘v 4 I ?'}\
data storage and longitudinal data analysis. Individual studkat datk%
ST v .
analygis was, hoﬁever; confined to the microqomputer system located

.o

N\ ‘ . < .
at_the individua\aschogl site. Employing a telephone data

communication network allowed periodic transfer of student data into

. ! . - '
a large integrated database which provided a more efficient method of

: - - 2 : :
The /individual microcomputer systems installed 4t the school

N

sité provided the primary interface between the teacher (user) and

pergﬁiiing»indiv%ﬂual.. d group data analysis procedures.

’ - . . i - . e
the student Lnﬁqimatlon entered, summarized, and retrieved py‘ph%%
- AN y !
VLT T a '

v ML . , e
teacher. Indlvld&al student data was stored and sretrieved jxgﬁ

. .. R RY,
* s LA atall)
individual data diskettes chrough a' conversationally prompted /s

"

. . N I '
at cach lqcal site as specified. ,

The student data storage and retrieval system for the loci}fgifé
- N B 4‘ “ 6" 1
i “7,(

microcomputers was desgigned to contain student information on.
L ! . n,

v, . st

individual diskettes with data analysis and ne;&{:"gsnerationxg '1
. 2 . W ’ ’ ’
. v o _
" functions directed towardsiproviding the teacher with an efficient
J LAY -
& system to provide feedback on the effectiveness of instruction on

b3 , . !
individual handicapped children. ‘

-

Q " ,'“' ¢ ,23()
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@

Site Development Activities N W IS ‘ \)
‘ First quarter implémentation_Ecﬁivities‘occurgq at ‘Arlington
i High Schoo}, but dueftg’{dipsyncratic scheduling,patterﬁs}‘studenfs
spent iittig time iIn regQIar class. lthsequently; a second site was
aigéd to obtain data tﬂat was more ‘representative of mainstream
academif,settings. Considegablé time ;as spent establishing

contacts, gaining administrative approvy#l and developifg working

relationships with personnel at North Qentral High School, our secé;d

. & .
of whom were ideatified as special eddcation students. Approximately

projeci site. ‘North Central had a total of 3,200 sfudents, about 250

100 other stgﬁehts dre receiving services of remedial reading

teachg‘s through Title I and other>}rograms.¢
_ 1%\ Through % series of planning meetings, we identified a cdtcrie

of special class resource room teachers, rng!Er'teachers, and
3 . ' ’ B . . 0 *
special ,project teachers who agreed to participate in the development

of our ‘student activity and data monitoring system. Students

assigned to resource s were selected for inclusion in the

project. Resource foom teachers, primarily because it is in their

v

current workscope, qoordinated the planning and monitoring

act¥™ities. Studeygt performance information w&s’be submitted to the
: L8

resource room teacher for compilation and didsemination.
A

/

N ¥
»

Development Assessmefjt Measures
e

. Y 7

D¥#ring the second quarter, instruments were developed to
g , P

continuously monitor student progress. These monitoring instruments

ERIC 7 )

Aruitoxt provided by Eic:
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consisted of a sefies of reading and math probes administered

bi-weekly. Read: probés consisted of 100 word pajsages taken from
currently assigned tkxts or from comparable texts with the same
reading level. Initially, students' oral reading of the passages

were tape recorded, and the number of words read correctly per minute

.

~and:the number of errors made per minute were scored and grapned as

\ -
measures of student progress. In addition, students were asked

comprehension questions on the content of the reading passage. These

i

comprehension questions focused primarily on recalling detail,

sequencing, and analysis {(see Figure 3),

Math- probes. which consisted of timed trials on problems sinilar

to those included in the initial math assessment, vere administerad.
e orobe results are granhed as the number of digits correct and
¥
incorrect per minute. These data were used as additional indices of
program eiiectiveness (sce Figure 4).
’

A rovised version of the daily coding sheet was developed (see

Figure 3). This sheet included tne list of tagtructional materials

tﬁ(t the teacher uses, che instructional level of these materials,

the’ pages assigned, an indication of the amount of time that the

¢

student spent on the task, the number of items assigned, the number
of 1tems completed and the number of itgms correct and incorrect.
These data are used fo; calculating percentage and rage, which were
tadices used to directly monitor pupil performance and to indirectly

monitor teacher behaviors.

- SEST COPY AvAILABLE

Development of Data Collection Systems J

A major activity during this second quarter was the development,

22 :
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“FIGURE 3 - .

READING POWER . 6
Pages 389-390 *i

..

Does Anyone Live Out There?

When you lg@ok up at the stars and study their movements across

\
P N

the heavens r a long time, you cannot help noticing that most of the

stars move in a regular and orderly way. nge, in the northern
' AN

o

. hemisphere, they appear to rotate clockwise ;}bq he North star,
called Polaris by astronomers. 1In fact, their movement around
Polaris is ;o regular that you can measure the seasons on Earth by
the positions of the difgerent constellations like the Big Dipper or
Orion, the hunter.

&
Most of the stars move in this orderly manner, but some of them

don’t. Some, among the brightest stars in the sky, seem to wander

about aimlessly.

i

23




] \ : FIGURE 3 (Cont'd) \

«-‘F N

¢

Reading Power 6 - Dozs Anyone Live Out There? /

A S
' \
1. what word in the story means ‘a group of stars'?
. \ . )
= . . N T4
2. "Most of the stars move in this orderly manner, but some of them

AN

-

don't." wWhat does the word "some" refer to?
3. What word in the story means without direction or purpose?
4. WwWhat is‘the point aroﬁnd which the stars seem to rotate?

5. What do aétronomers call the North Star?

6. Find the sentence that says how\you can measure the seasons on

Earth. {
~ .
A

7. What sentence in the story leads you to believe that not all

v

stars rotate in an orderly manner?
8. What do we notice about most stars?
9. What is an astronomer's job?

10. Which word does not belong?
a. Big Dipper - ¢c. Polaris

_b. oOrion ' \\‘
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S
¢

evaluation and modification of thg ptudent performance data
4 v, . ’ “l"&ﬂ"" Y " .
collection system. This was focused, ip particular, on the

. o
ot

development of new procedures to allow teachers to record daily
student performance information and their revisions of the
instructional activities recording sheet directly on the computer to
b e
reduce data regéiding time. Estimates of teacher data entry time
indicated that teachers could complete information on this sheet or
enter the same data directly on the computer for instruction received
in the resource room, depending on the number of entries, at a rate
of one to two minutes ;er pupil. This represented a substantial
reduction %rom the initial ten minutes pér student required to enter
the data.” These prototypical developments and subsequent testing
occurred in the resource rooms. Given the cooperation of resource
room teachers, we decided to field test the recording ;Heet in these
settings and work the recording process before approaching regular
classroom teachers with the system. A ma jor project goal attained
during the second quafter was the training of the resource teacher to
enter data directly into the microcomputer. Previously, the data
were enfered by a data manager. Currently, resource room teachers
are beginning to do their daily plans directly on the microcomputer,
as well as entering the results of the instruction for a particular
)

“ | _. t

day at the first site.

B .

The collection process centered around the Student Activity

Management System Daily Coding Sheet, which was piloted in November,
1980. Subsequent revisions of the coding sheet were made after

teachers had recorded the data for several months. The amount of

teacher time required to complete the sheet was a major problem and

29
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was reduced substantially, based on teacher feedback. The tinal
version (see Figure 6) allowed the resourée teacher, the regular
class teacher, the student of a combination of- students and teachers
to easily complete the form. Flexibility was designed to accomodate
the iéiosyncratic differences between teachers and theéir style of
entry and the students' ability to reliably provide the data
requested on the sheet.. A couple of néteworthy breakthroughs that
enabled ‘t:he teachers to saa@{time in monitoring the students'
pérformance were: 1) The elimination of the process oflcompdting the
N
percent correct or rate of student performance for each activity
(this is automatically‘calculated by the co&puter) and 2) the
transfer of student demographic data to the microcomputer. from
student records kept by the larger on-site computer. The
microcomputer software allowed the teacher to retrieve informatio?
regérding the student's demograhic profile, daily attendance record,
schedule of after-school activities, class schedules, previous test
results, placement history, IEP information and much of the
information currently incorporated into the cumulative files, such as
previous schools attended, attendance patterns, grades and previous
. N .

psychologicél and educational assessment results. This system was
secured to allow only authorized school personnel to gain access to
the étudent records’.

Operationally, the gystem involved the resource teacher inserting

&
the program diskette and the individual student diskette, and then
initiating the program. The telacher then automatically was presented
~—

with a summary of the last five days of studgnt activities across all
st?ject matter'areas. She/he can then entered a particular day's

J

: ’ 30
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\
activities, specifica11§ listing the materials assigned to the

student, the pages, the-‘readability level of the material, the amount

.

of time the student ‘'spent on a task, the items assigned, the number

correct and the numbér incorrect. Once student assignments were
) .
v de o

Vd gollect;d‘aﬁd graded, the informati;n could be coded into the machine
and dally, summary reports generated. We have found“in the‘iniéial
sets of demonstra;ions and_the protot}pical prog;am:that there 'was a
considerable dégree of "variability rgéarding teacher attention to the

( informatidﬁ presented on the machine. Thé data presenfed in Figures

7 & 8 suggest that at present;,teachers have moved students into

higher level content without their completing aﬁpropriété lower level

:

content. (

Subsequently, the investigators will evaluate the impact of a
variety of formatg and reporting procedures on teacher behavior.
Data will be collected to détermi&é if teachers modified student
programs after being informed by the computer p;fnt,OUE that the
student did not complete or performed poorly on assignments. To aid
the teacher in making informed decisions, the daily activity forms
and Feportsxwill be presented cumulatively with the last d;iiy‘
activity placed at the top of the report form for e;ch class so that
the teacher has quick access to thé activities and results she or he
logs over the lgst four days. Another facet of the data collection
system will involve the development of data collection sheets and
graphs for the areas of readiﬁ% ana mathematics. These forms will

enable the principal investigators and teachers to have both formal

and test da:a available to them in a tabular summarized form for

making project and instructional decisions. These forms will be

vy

El{llc3 32
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updated every two weeks to include the latest reading and mathematics

R .
) probe information on students. These data will be also available for
/\73 correlation with the students' daily activity reports.

During this quarter, the readability program was compiled which
markedly reduced the amount of time necessary to complete a
readability index of instructional materials. This feature reduced
the c;me necessary to complete the r;adabiliCy accross the three

formulas from three minutes #® one minute.

Description of Data Management System Development

The project data management system configured two separate
computer systems linked together through as telephone-based data

‘transmission scheme. Figure 9 schematically illustrates the system

v

“currently in place. The on-=site microcomputer systems provide the

~. primary interactive user interface at the schools for the daily

collection and retrieval of teacher and student data. The centrally
\ . S

;
i

{ located time-sharing compucéf'syscem provides the facility for

storage of all data collectedﬁ@p:che various local school sites. The

' R

employment of a central data:storage facility allows periodic
transfer of data collected from each microcomputer site, and permited
project access into an integf@ted database for overall data analysis

-

and summary evaluation requirements. The data communications Scheme
B t
consisted of a slow-speed (300 baud) telephone transmission system,

utilizing dial-up ports into the central time-sharing system.

} . S
Local school site microcomputer systems. The primary computer nx

selected for data entry and retrieval for project participants —
74 ‘ .
consisted of a Radio Shack TRS-80 microcomputer, configured with dual
. .
kY
O ‘ ’ ' v ) s
WJ:EEE v :2;;
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Figure 9. Database Management System
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- \ 5-1/4" floppy disk drives, winimum of 32K core memory, a serial

communications intertace, and a slow-speed printer. The selection
;

» and implementation of this unit provided the local school sites with
an éffective, low-cost microcomputer that easily interacted with
uaers‘for conversational data entry and retrieval. The dual flogiy‘
disk system assigned one disk unit for individual student data "

storage and the other unit for system software programs. The
attached printer provided users with optional paper copy reports of
all data entry and retrieval functions.

Central site time-sharing computer system. The centralized
computer system serving the integ?ated database; tunctions was
located on the Bloomington campus and consisted of time-sharing CDC

R 6000 and CYBER 172 computer syste@. The TELEX time-sharing

communications system provided the data transmission facilities.

Data communications link. Communication functions were provided
by dial-up telephone ports available through the Indiana University
Computer Network (IUCN). This network allowed local telephone calls v,

~originating from the Indianapolis area to be routed into the

Bloomington central computer facility. The transfer of data to the

central system used the TELEX time-sharing protocol.

Software Component Description

Local site microcomputer software. The microcomputer system
software can be classified into four overall functions: 1) The Users
Daily Activity Entry (DAE) Routines; 2) The Users Summary Report
Routines; 3) The Data Communications Routines; and 4) The Software

Utility Routines. The soitware developed to provide these four

37
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general functions resides on a syatem floppy diskette assigned Lo one
ol the disk drives. All current nuféu.ro wan doeveloped and written
in BASIC to provide tor interactive access, diskette tile management ,
and data transmission functions. Figute 10 depicts the general

procedures for use of the software routines provided at the

W
m{crocomputer site. The main componenta of these functions are
deacribed below. ! | .

DAE routines. The daily activity entry routines provide'the
user access 1nto the data management sVSt;m. When the user selects

the DAE function, the system inkeracts with the user through visual

prompts displayed on the microcomputer television screen. The DAE
4

routines ﬁrompt the user for al{ function selection and data entry

N .
requests. The routine also monitors user entry errors and re-prompts
for printer copy lug of the entry activity for user reference.
Figure 1l 1s an example of this log which is produced during an
interactive data entry session.

The student data diskettes also contained Mndividual demographic
files to p;ovide user access to student background information.
Student demographic information wyas also interactivly entered by the
user and the software routines provide the user the option of
modifylng prevyéusly entered information. The diskette data file
structure was/;esigned for random access record processing which
allowed the/users to select class codes, identify date of data entry,

and enter for storage the variable information into the disk file
% 8 :

data records. .

b}

Data sumggry report routines. At any time, the user could

access the student data file to 'retrieve stored information. Figure

!



STUDENT ACTIVITY MANAGEMENT SYSTFM'
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12 depicts a student report. This sample report contains a full
R .
listing of all the data collected on the selected student during the

a

data collection period. Software was developed that allowed users
selective inquiry into subsections of the data Ffiles.

e

Data transmission routines. Upon selection by the user, the
system executed the data transmission\xggjine to transfer the data to
the central time-sharing computer site. When the user established
connection to tﬁe computer sysfem through the telephone linehand
acoustic modem, the system established the ;equifed communications
protocol with the time—shariég system and initiated the Aata transfer
process. The system retrieved the data from tﬂé student diskette
ffle structure, reformated the data for transmission, transmited the
data, verified théttransmission, and prompted users when the process
is completed. The system assembled the data into separate blocks and
calculated a checksum which was transmitted with the data and éhecked
by the time—sharing system. If the data qheck sum did not match, the
time—sharing system requested a retransmission from the miérocomputer
and the data transmission process continues.

Microcomputer system utility routines. Various routines were
avaiiable on the system digke;ts}which performed student disk ile

1

initialization and formating tasks when new students are assigned to

~

the program. Copy routines for backing both system and student data
diskettes were also present in the utility routines.

®

Gentral time-sharing computer software routines. The current
software routines developed for the central time-sharing system were

grouped into two general functions; the database managément system,

and the data communications routines. Most of the software
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development at the central computer level focused upon using both
existing software utility packages and the time-sharing sytem file

control commands.

Database Management System

As indicated earlier, the project_employed the Scientific
A
Information Retrieval (SIR) System to serve the database manager

function. This system is efficient for storing hierarchical

s \
structured data for user retrieval functions based upon i)sort/keyv

query request language. The SIR system control language is similar
to the SPSS control language and the retrieved data files from
database can be accessed by large statistical processing packages,
such as the SPSS and BMD. The application of the SIR system as the
database manager provided project ,evaluators with a flexible system
for data analysis tasks.

Data communication routines. Data from the local site
microcomputer system was received through the time-sharing system
file control. When data was transmitted into local data files, a
procedure file was called to process it for storage into the SIR
system. The procedure file contained a sequence of control commands

J

which executed various routines; these performed checksum

verification on transmitted data blocks and format data files for

4 L I - Y e ‘ - - .
inclusion into the SIR database. The time-sharing system could also

4
be accessed independently from a time-sharing terminal for data“file
to tape backup procedures and database maintenance functions.

-

Continuing Data system Development Activities.

} I
Q
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The primary development activities at the local sites provide a

3

greater user sclection of data entry and retrieval system{ functions.
Iy -

It

The DAE routines were expanded to include various options for data
deletions, insertions, and replacements. Inclusions of these
expanded user functions allowed direct random access into the student
data diskettes for user modification‘at any variable/record location.

The same data file access procedures were developed for
inclusion into the data summary report routines. This development
permitted the user to employ a prompted querv-based subset of the

~

variables stored for any studepf. This activity was identified
through discussioq&»concerning what type of feedback was most
ilmportant to users. Various formats for data presentation and.
aisplay were lnvestigated.

Further modification of the data transhission routines were also
scheduled. The major development of these routines inyolved optional
communication protocols into different central coﬁputer time-sharing

systems. _ The inclJ;;;H of different system communication options
[. . ] ot

greatly improved the flexibility of fhe system to access other

"standard" time—shﬁ;ing systems, which in turn, enhanced the system's
.
disseminability. ,

Complementing the local site development of different data
.
transmission protocdls, an evaluation of other larger central
computer systems will also be undertaken to identify basic sydtem
development requirements needed for different central system data
storage applications. The Indiana University Computer Network

. . . . ]
currently provides time-sharing access 1into two otheg large systems;

a DEC-10 System, and a PRIME-750 System. The identification and
\/\
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i

documentacion of the requirements to access these systems will al

contribute to the ability to disseminate the system widely w- »

f
little additional development time.

{

FAS
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YEAR ONE QUARTER THREE

¢

p
DurTﬁg the th%{d quarter, a number of tasgs related to the

development, implementation and evaluation of an efficient,

>
systematic microcomputer-based data and information system were
completed. These tasks focused primarily in the areas of program and
éoftware development.

fl

Program Development Activities .

Arlington High School (A.H.S.). The majority of actjvities at’

¢ S
Arlington focused on the collection and storage of individual pupil

data and the careful monitoring of teacher program planning and
' ' A

decision making behavior. As in the past, the resour room teacher
was responsible for.recording a majority of the individual student
data, including long and short range objectives, instructional
materials used and studen& assignment dccuracy data. The students
retained responsibility for recording the amount of time they spent
on each assignment.

The most significant change that occurred during the third

quarter, however, involved the teacher entering into the

microcomputer all pupil performance data collected in her classroom.

¥ 1y
»

. .o Yy
This indicated that teachers could unse wmicrocowmputers to enter
individual pupil data, to monitor pupil progress, and to .plan pupil
programs. Exploring the use of the microcomputer as a tool to aid

teacher record-keeping and decision-making was a major objective af

the project. Daily teacher decisions to be made included: the

1

Q ‘4E;j”1
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selection of the long\and short range objectives for each daily

activity, the instructional mateérials selected, and the teaching

géthod employed. These degﬁsions were proﬁpted by a newly deve10ped

gntomatlcally activated student performance summary program, CITH (Instr-
uctional Management Syitem) %IMS which summarized the studeht's performance

for the previous four days on the p?e~soecifiedeong Range Objectives (LRO's)

and Short Range Objectives (SRO s).

The investigators cgh?inheg tbCSystematjially monitor the Y
. . A [ »
teachers' planning behavior- and compared%planning data recorded «

- o, /-

v . _ . A
immediately after the teﬁcher b%gdﬁ using the computer, with data

entered during the first semester by an assistant.] Data compared
» .
included the average number -of skill dreas/in which the student

» - :
received 1nstruct10n,.the number of LRO ] asslgned the nu héer of

v

SRO's successfully completed and the , percentage o£ SRO s assigned

4

that were completed correccly.¢
A“ ‘
In comparing the datq'collected by the teacher' and entered by

the clerk during the first semester ditheth%se enﬁereo in March,

several findings emerged . Fffst the ;eich% Qyplcally a551gn more

L4

¢

LRO's durlng the first semeste;}than i ggkch.' Second, and perhaps
most importantly, the teagher asgbgnedmmany more SRO' iﬁ and
frequently as31ghedaaojﬁtional SRO sy bgfore ahe preceding SRO's were
succes;?ﬁﬂly completed‘(see,Table 1).: Tn}rd, ‘the March data
demonétrated a‘gubeténtialrreduzt'Tna;n thd number of .SRO's assigned.
. .- . IR

In 3dd1€TDﬁ, tﬁe percent of ‘SRO's BUCJESbIUIIY completed increased
i

-

]
by fourteen percent 1nd1cat1ng that the reacher waited for the
‘ . .
student to successfully complete one SRO betore assigning additional

SRO 's. Thege_nesults suggest that having the teacher enter student

‘)‘ B and
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TABLE 1

Comparison of Data Entry Behavior of ¢
Teacher A in the Months of December
. and March
(In Averages Across Individual Students)

No of LRO's SRO's SRO's % SRO's
Skill Areas Assigned Assigned |, Completed = Completed
Oct. - Dec. 2.6 7.6 14.1 10.16 72
March 2.5 6.5 9.2 7.9 86
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R Ll
perrormance data daily may have encouraged tﬁe teacher to attend more
closely to skill acquisifion data, prompting her to incorporate
additional activities into the IEP to enable students to meet their
LRO's and SRO's. A newly developed microcomputer software program
may have been reSponsibleafor this change in teacher performance.
For each SRO selected byvihg teacher, she was required E? enter daily
permanent product informa;ion'to update student progress and to

¢

specify the criterion foﬁ?s&udent mastery, As the microcomputer

7

program required students%:gerformance to meet prespecified

4 .
performance friteria befofe advancing to the next SRO in the
institutiongl sequence, tﬁis may~ave prompted the teacher to
evaluate more closely student progress on SRO's assigned, rather than
capriciously assigning SRO's according to a sequence determineq by
the available instruccipnal materials., \€ubsequent data analyses
reveal more clearly theieffects the daLV& data entry experience had
on teacher decision m%k}ng,/in terms of number of materials -assigned
per SRO, time spent igyeach SRO, and changes in student performances
on weekly ;tudent acq&'sigion rates.

An élternative’ekb';nation for the changes in teacher planning
behavior may indicate tha;»the teacher was perfunc;ory in reporting
the data related to studen£ progress in order to reduce the amount of

E_S

time spent planning student activities. The fact that the teacher

o

reduced the number of instructionaltactivities required to teach a

3
'

skill indicates that she may have reduced the amount of
ihdividuaﬁization of instruction. This, in turn, may have

contributed to a regression of student performance. The answer to
o . : |

these and other questions will be provided after the post—gggtlng is
. -

3
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completed and the data are an&lyzed. These data will be reported in

the fourth quarter roport.

Site Development Activities

~ 3
North Central High School. Arter receiving approval trom the

Special Education Coordinétor for the school district for entry Lato
North Central High School (NCHS), the appropriate classrooms and
personnel were identified. Personnel were contacted and a planning
session was’ set up wiih the Special FEducarion Coordinator at Norch
Central High School, the scucoL principal, the District Special
Education Coordinacor, the resource room teacher and the project
starr. At this meeting, che main components or ihe grant were )
discussed and a demofstration o. cthe Student Activicy Management
Shect (SAs3) was given by the proiect s computer programmer. As a
result of the meetsing, ihe high school principai and tne special
education resource teachers approved the implementation or the
program into the high school. In addition, a meeting was to be
scheduled between the project aud high school stafts, in which the
North Centrai Special Educat.on Coordinator would explain to the high
school scatf the purpose ot the project and the required role of the
teachers in collecting the classroom daca.

The meeting was held, and a general discussion was held or the

an i

SAMS and the estimdted amouut o. teacher time required to complete
the daily activity sheet for maiastreamed students in each of their
classes. The consensus of this meetlng was that regular class
tcachers'décided 0L to participate in the project activities because
their time was overcommitted and they felt that they did not need

¥ -
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additional information regarding student performance.’

The teachers did indicate, however, that they would be willing
to allow students to record the data and deliver it to the resource
room teacher for entry into the microcomputer. Printouts were to be
shared with the teachers. To accomodate student data recording
procedure, the Student Acadewic Management System {(SAMS) was revised.

The final details of the SAMS form were then completed in a
sgbsequent'work session. The Student Activity Management Sheet
includes the following information: name of the student, data, week
number, classroom subject, period, the attendance (on time, absent or
tardy), homework status, the class activity (i.e., book, worksheet, a
lecture, discussion,etc.), the pages, problems, or queétions
assigned, the time the activity started and stopped,the percentaée
correct on the instructional activity and the grade received, a space
for the teacher initial or approval, as well as space for a
classmate's initial. Ten students who met tne criterion af having at
least two academic classes outside of special educétion were selected
to participa%e ia’the study.v Because this activity amounted to
additional work for the students, a reinforcement System was
designed.

The next step entailed training the students to complete the
SAMS. Student training included a discussion of the SAMS and the
student reward system. Questioqs about the SAMS and how to fill it
out were answered and a completed model SAMS was provided for the
students for reference. An accounting system was also developed to:

keep track of students' points. During the first week, the English

teacher allowed project staff to meet with the students for five

’
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minutes a day, so t any probféms,that developed wiith regard to the

collection of dsfa’ could be discussed., The completed SAMS was

s »

submitted ﬁhgnresource teacher at the end of each school day. We
. ',y\_.lj‘ . .
) ‘l -

) . v .
found th#f “students could reliably collect and report data concerning

‘ x
thelr Jhlly activities and that this information was important for

rgséuce&goom teachers to make educational decisions. The progran was
not préblem free, however. After four weeks, the regular classroom
teachers became less willing to allow students time to collect data.
They did, however, allow the program to continne. The teachers'
waning enthusiasm affected the behavior of several students who

vperiodically neglected to submit their completed SAMS forms and who

’

% u‘itimately r’rapped out of the study.
- y e
A,

These experiences indicated that unless teachers provided
students witn incentives such as nolnts added to their grades for
recordiag appropriate progress data, cthey were not reliable
recorders. Oar 2xparience, based on observation and teacher
feedback, sugzests that the keys to convincing teachers to use
computers for monitoring and planning in a mainstreamed environment
may also be 1n providing supervised opportunities for teachers to use.
the computers amd convincing teachers of the computer's worth as a

w
time saving device to aid planning, report generation, and decision
making.
r

We have tested the effects of supervised practice programs
designed to entice teachers to use the microcomputers for program
planning and monitoring. Initially, the cooperating resource teacher

was reluctant to do her planning at the computer console. After one

week of supervised practice using the machine and the newly developed

ERIC o
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programs, however, she became an enthusiastic advocate of its value
for planning and tracking student progress. Based on this promising
finding, our future efforts will be directed toward determining the
generality of this approach as well as formatively evaluating
alternative approaches.

We have found also that teacher usage is related to the extent
school systems require teachers to develop daily lesson plans,
generate meaningful periodic reports, and use data to make daily
decisions regarding the course of instruction with students.
Unfortunately, based on observation especially at the secondary
level, the individual pupil program development is most frequently
merely a perfunctq'y e#ercise. Our experiences indicate that in
meeting P.L.94-142 compliance requireuwents teachgrs currently rarely
depend on daily lesson plans or individualized instruction, nor do
they use previous data to make educational decisiops such as
selecting objectives, matching materials to objectives, or
remediating instructional difficulties. To counter the resistance to
these functions, we developed computer programs that were efficient

and required little teacher time.

Computer Systems Development

Student Activity Management System (SAMS) Development. The SAMS
project configures two separate computer systems, linked together
through a—telephone—based data transmission scheme. Figure 13
schematically illustrates the system used. The onsite microcomputer

systems provide the primary interactive uSer interface at the schod®s

for the daily collection and retrieval of teacher and student data.
e.

> ‘e
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Figure 13. SAMS Database Management System Configuration
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- The cgnfrally locatgd time-sharing computer system provided the
facility for storage of all data collected at the various local
school sites. Tﬁgzemployment of a central data storage facility
allowed periodic transfer of collected data from each microcomputer
site, and permitted prpject access into an integrated database for
overall data analysis and summary evaluation requirements. As
pr;;iously described, the data communications scheme consists of a
slow-speed (300 baud) telephone transmission system utilizing dial-up
‘ports into the central time-sharing system. Current communication
functions are provided by dial-up telephone ports available-through
the Indiana University'Computer Network (IUCN), This network allowé
locai telephone calls originating from the Indianapolis area to be

“routed into the Bloomington central computer facility. The transfer

of data to the central system uses the TELEX time-sharing protocol.

Software Component Description

s -

‘h\ Local Site Microcomputer Software. The SAMS microcomputer

i

’

Eoftware can be classified into four overall functions: 1) The
database management'éccess routines; 2) The summary report routines;
3) The data communication routinés; and 4) The software system
‘utility routines. The software developed to provide these four
geaefal functions reside on one of the two floppy diskettes, which
are inserted into one of the disk drives. The individual data
activity diskettes are inserted into the other disk drive. All
software was developeﬂlin BASIC and compiled into object code to
provide faster execution of the database management and data

transmission program functions. The main components of these

ERIC » | 55
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functions are described below. v )

SAMS Activit; Management Routines (AMR). Activity‘Management
Routines pfovﬁde the user with an intéractive method to enter daily
student activity data into the system.v When the user selects the AMR
functions, the system interacts 'with the user through viﬁyal prompts
displayed on the microcomputer television screen. The AMR routines
prompt the user for all activity module selections and data entry
requests. The system aiéo monitors user data entry errors and ]
re-prompts the user for reentry of corrected data.

Figure 14 shows the initial AMR menu display that is presented
to the user at the begianing of a data entry and retrieval session}
The eight data access moduley .urreatly available in the system are:

l. Sctudent demographic data

2. Student contact data

'y _

3. Student uc - ivity data

4. Student IR1/ ML data

5. Student SDRT data

6. . Studen; SDMT data

7. Student group points data

8. Teacher schedules/services data

The following sections contain brief desgiiptions of the AMR
modules implemented on the system. Specific inforﬁation regarding
the use and interpretation of the student/teacher activity data
presenzed is discussed elsewhere in this report. Figures 15 through
21 will illustrate formats -of user screen displays for data actixity

entry and examples of printed reports available from the SAMS system.

26
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XX MAIN SYSTEM DISKETTE xx
' o= ACCESS DEMOGRAFHI® DATA
2= ACCESS CONTACT DATA FOR & STUDENT
} AGe ACTIVITY DNTH FOR & STUDENT
i Aace IRT/TME DATA FOIR & STUDENT
CR I S T HBRRT DATE FOR & STUDENT -
)

ACLCESS . GDMT DaTa FOR A STUBENT .
= AGE FOINTS DATA FOR o GROUP
ACCESS TEACHER DATA FOR & TEACHER
‘ THE KEY sFOR THE MUMBER YOU' DESIRE,
PR HELF, OR CEY TO EXTT
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l.  Scudent Demographic Data. Figure 15 (1-5) illustrates

lntormation available from the Demographic Access Module. The menu
(15.1) permits the user to select any of six choices related to each
individuai student data diskette: Thése are: 1) Standard
demographics; 2) Schéol related demographics; 3) Class schedules; 4)
Extra-curricular school actiwties; 5) Extra~curricular non-school
activities; and 6) A fulr printed demographic report.

The usef actions\for data entry and display control are prompted
on the bottdom of each display page. The up and down arrows on the
keyboard move the arrow pointer to the data item selected for entry
or modificgtion. If no data is present for‘the item, an "a'" symbol
will be present in the data field to the right of the arrow. -An e

/

selection allows the user to enter or modify the data item pointed to
¥ )
by the arrow. More than one page of information may be available for
each type of demographic record and the user controls page displays
through the use of the '"<" and ">" characters for "previous" and
"next'" pages. The "P" characcter prints the report displayed, and the
-

"E'" character returns the user to the main AMR menu.

Similar user. control conventions are present in all of thf

following modules.

2. Student Contact Data. Figure 16 (1-3) illustrates the

student information available with regard to teacher to teacher and
teacher to parent contacts. The menu (16.1) is the initial user
display and Figure 16.2 and 16.3 show the prinped reports available.
Note that all dated or sequenced information in this and other

activity modules are listed in order from the most recently entered

information down to the initial entries.. User data entry procedures

o8



15.1, Demc"aphlc Data Access Menu

5015 DEMOGRAHIG Il)ﬂ'f' ACCESE MODULLE

L= ACCESS STANDARD DEMOGRAFHICS
2 = AGCESS SCHOOL DEMOGRAFHICS
3 = N“ L:'.‘E‘ 565 SCHEDULE
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~OURKICULARKR NON-SCHOOL, ACTIVITIES
DEMOGEFAFHIC RECORD

PENTER® KEY TO L3I ‘ | {R
_ ‘ w

15.2. Standardized Demographics

..
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USE THE UP/ZDORN AFROW KEYS TO MOVE ARRONy ' T0 ENTER TTEMW
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15.3. School Demographics .
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15.4. Class Schedule

>AM3 DEMOCRAFHIC DATA ACCESS MODULE > CLASES HSCHEDULL :
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> s ' Figure 15; (4-6). SAMsS: Demographic Access Module
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16.1. Contact Dat)/Access Menu

_ShﬂSrQbNTﬁCT DATH ACCIGS MODULL

;Ll},% (EACHER ~TO TEACHER GCONTACTS
W2 L TRACHER TO FARENT CONTACTS
e VYPE QF T CONTACT?

CCPREGS ONLY THE "ERTER! CKEY TO £XXTY

16.2. Teacher Contact Report
SaMh CONTACT DATA ALCESS MODULE  TEACHER CONTACTS

STUDENT ! 1 GREGOIRY GHMLTH

DATE TIME FROM TO 3 OUTCQCE

04715781 3300 STEEL MERRYWELL € FLAN COORDINATTION
04711781 2100 EARNS[TON WILEY Fo80C. ST, VOCABULARY
V4700781 914% DURAM STEFFEL C CLASSROOM MANAGEMENT
0470481 &3200 DARNELL STEFFEL + “%TED LESGS TARDINESS
04,057,810 1300 HILEY STEFFEL = DAGCUSE LOW TEST SCORE
gasz0l/81 12830 STEFFEL D ARNELL 5 DISCUSH TARDINESS
04701781 10330 STEFFEL WILEY FoFLAN EHNGLISH CURRIC

RS

® e OF CONTACTS x

FUr 05 CODES S (REFERS TO 2 QOLUHN HEADER ABOVE)
{ N

TR s PLANNING ’ /

'O s SOLVE PROBLERM

O s CONSULLTATION

et ACADEMIC © L.' Us

Vet ATADEMIC MINUS

16.3. Parent Contact Report

SAME CONTACT DATA ACCESS MODULE.f]”ARENT CONTACTS

STUDENTS 1 GRECURY HSMITH

DaTE TIME FOM TO ‘ ? OUTCOME

b4/05/,681 2130 STEFFEL MOT + LESHS TARDINESS

U4,03/81 Z100 STEFFEIL FATHER LOW EMGLISH TEST SCORE
b4/701/81 L1330 STEFTIEL MOTHER 8 DIGCUSS TARDINELGS

¥OEMD OF CONTACTS =
FURFOLE CODES?Y (REFERS T0 ' COLUMN HEADER &EOVE)

VR PLANNING
"G = SOLVE PROBLEM
WO CUNBULTATION ~
LRl BUADEHTC FLUS
v m QUADEMIC MBMU

o0

FIGURE 16 (1-3). sSAMS: Student Contact Data Access Module
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(not shown) are similar to the demographic and activity modules which

i -
tollow. : \

. ]
3. Student Activity Data. Figure 17 (1-3) illustrates the

student activity information available. Figure 17.1 is the initial

display presented to the user when the student activity module is
'sélected. Upon selection of the class number,‘Figure 17.2 is
displayed to the user and the system prompts for the action desired.
This display indicates the last s;udent activity entered and prompts
for additions or modifigations. Figure 17.3 shows the complete

printed report of student activities that may be requested.

4. Student IRI/IMI Data. Figure 18 (1-5) shows the Informal

Reading and Math Inventory information available. Figure ;8.1 is the

¢ initial menu displayed which prompts the user for a selgction.
Figure 18.2 and 18.3 illustrates the Informal.Reading Inventory (IRI)
data and Figure 18.4 and 18.5 Informal Math Inventory (IMI) data.
Figure 18.2 and 18.4 is the initial display for each of the
inventories and Figure 18.3 and 18.5 the printed reports available.

The prompted bptions shown in Figure 18.2 and 18.4 allow the
user to enter new inventory data, control the display, or pr;k out
the informf®ion contained within the database. The character options
available are: the "I" key for inserting new information, the '>"
key for displaying the next page of information, the "R" key to reset
to the first page, the '"P'" key to pfint all information, the "K' key
to dispI;y the column information keys shown on the bottom of the
printed reports (18.5, 18.5), and the "E" key to return to the
’ current module menu.

5. Student SDRT Data. Figure 19 (1-2) shows the information
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o BEST AVAN AGLE BOPY

‘ sz!j Student Class Schedule ‘ f
R |
GAMS ACTIVITY ACCYESS MODULLE

GTUDENTY 4 1 CRECORY CHLTH
GLADSH " NAML TEACHLY EARININ

1= RDNG 1 READING DAL . 234
< o= NG 11 GENGLISH O WILLY B WU
J o= G0 8T, 5 $OC a8y B 7 S BEARNGTON (0
4 = GO 4 GUIENCLE B STEEL. ’ 456
T o= MATH 3 MATH C1 MERRYWELL 345
6 = RESs RM. 10 RESGURCE STEFFEL 1230
7 = GTDY HALL 2y HTUDY HALL DURAR 345

CLASH NUMEER? i

(FMress’ ONLY the ENTER lkew to EXIT)

)

'
!

#

%

17.2. Selected Class Activity Access Menu

GAMS ACTIVITY ACCESS MODULLE
STUDENTS & 1 GREGIRY SMITH
CLALS i+ NAME TEACHER ROOM
o= RDMG 1 READING DARNELL 234
DATE ATTENDEMCE HOMEWORK  NUM. OF. ACTIVITILS
0405781 ON TIME YES 2
CARDVE DA}E IS LAST DATE ENTERED)

1 = INSERT ACTIVITIES )
2 = DELETE ACTIVITIES p

3 = ALTER ACTIVITIES

4 = DISFLAY ACTIVITIES

o PRINT ACTIVITIES
OFTTON MUNMBER?Y
CFPress ONLY the ENTER kew to EXIT)

\

Figure 17 (1-2). SAMS: Student Activity.Accesé Module
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17.3. Student Class Activity Printed Report

SHAMES ACTIVITY ACCESS MODULL
STUDENTS 41 (')I\'é(& ORY SEHITIH

CLABS F*o NAME TEACHER ROOM
1= RDONG 1 READING DAKNLLL <34

DATE ATTl NDE. NLF HOM[ N()F\l’ NUM. OF ACTIVITICYS
04705781 ON TIME YES P *
ACTIVITY FE.  PFE. FPRE QUE MIN CZ0K GRADE
SMal.l. GRF 34 38 0 0 25 0% C
OUR WORLD 29 39 0 10 20 7% C

444 apes mes mear Mt mes 4hse 104 St Bese 10 seiy vee Meds Beds Sese mit e Sait MEe Bee WS mise et Sas e st dias R Beer Nebe PR Fogt M40 = fm 40r0 Srat mes Seew sens MEe aust tand bebe PR wies Sris SiEE Sees merr same e sese By sere Mmes Geme mar e brre 4n

DATE ATTENDENGE HOMEL’N(JF\I{ NUM. OF ACTIVITIES
04/04/81 AESENT (EXC.) Név. 0

ACTIVITY FE,  FE,  FRE  QUE  NMNIMN  ZOK  GRADE -
# NO ACTIVITIES FOUND %

DATE ATTEMNDENCE H()MLN(II\I\ NUM . OF- ACT L“I TIES
( 04703781 TARDY (UNEXC.) o NO 3

\ ACTIVITY H « FE. FRE QUE MIMN 20K  GRADE
D+l WRKEOOK o 5 0 30 0 15 70% C
WORKSHEET 42 0 0 0 40 19 784 C+
ORAL RDING 12 14 0 0 10 0% «

DATE ATTENDENCE HOMEWORK  NUM. OF ACTIVITIES
04/0%2/81 ON TIME YES o

ACTIVITY ) Ft:e . FPE,  PRE QUE  MIN 0K GRADE
SPelb IT 12 1% 0 Z0 10 78% T+
DISCUSHEION 0 0 0 0 20 0% A

4
r*

¥ L OF ACTIVITIES x .

X = UNECUEED

EXRCUSED -
N o= 0T AlPPLICAELE
FE s BECTHRNING FaGE MUMBER
PE s CHDTIRG PAGE NUHBER
Fefeia OO PROSLEMS ABSTIGHED
SR AHITQOF QUESTIOMNS ASSITENED
MM o 60 T.T.'.'AI. TY TIMS IN MINUTES
s PERCENTAGY CORRECT
o = CLABES PIEERTOD

17 (3). SAMS: Student Activity Access Module
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Pigure 18 [(RI/IMI Data Access Menu

SAMS TRIZIMI DATA ACCESS MODULE

1 = INFORMAL READING'INVENTORY (IRI) <
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6% 35 16
CODE
FPRETEST

65.0%
DATE
03/22/81

B00G0 0 20 G0.0%Z
STUDLENT S L GREGORY
YTOTO OINSERT TESTE v
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MODULE =
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DE DATE MATERIAL
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03/22/81
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I
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= TIME IN
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ERROR  RESFONSES
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ENTAGE CORRECT
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. iy - 18 (1-3).
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IRI/IMI Data Access Module
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Figure 18 (4-5). IRI/IMI Data Access Module
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available for student .pertormance on the Stanford Diagnostic Reading
Teat (SDRT). Figure 19.1 shows the initial display and the user
options available. The user options are similar to the previous
IRI/IMI module data entry and cqntrol functiona. Figure 19.2 ig the

printed report available.

6. Student SDMT Data. The format of the Stantord Diagnostic

Math Test (SDMT) is similar to the SDRT discussed above with the \
column variable keys changed to reflect the information required to
store SDMT data (Figure 19 (1-2)). All usér prompted .options are the
same . . .

7. Student Group Points Data. Figure 20 (1-2) illustrates the

Studeat Group Points data records available to the user to track
sCUdeﬁt assignment completion activities. Figure 2U.1 shows the
initial display for the selection of the group point data entry,

/
entering new studen}s, displaying and accessing points, and printing
out group information. Figure 20.2 shows a printed report for one

group of students . ' .ss the indicated 10 days.

8. Teacher Scnedules/Services Data. Figure 21 (1-2)

illustrates the Teacher Schedules and Service information available
to users of the system. Figure 21.1 shows the initial display which
contains the names of the teachers and their current schedules.
Indivigual teacher instructional services are displayed at the bottom
of the screen corresponding to the arrow that points to the teacher
name and schedule at the top of the screen. Similar item additfon
and modification opti%ns are employed to the user for keeping téacher

schedules and services current and available. Figure 21,2 shows a

complete printed report of all the current teacher schedules and

~
A
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21.1 Points Access Menu Display v

SHMS STUDENT FOINTE ACCESE MODULE

HHAT GROUF NUMEBER C(1-35) DO YOU WANT TO ACCESSS
CRRESS OMLY THE CENTER' KEY T0O EXTT)

oyl

SAMS STUDENT FOINTS ACCESS MODULE
GROUF MUMEER 1 HAS & STUDENT(S) .

THE LAST DAY FOINTS WERE ENTERED WaS: 10
= GCCESS POINTS ‘

2 o= DISPLAY FOLRTS

3 o= PRINT POINTS

4 = ENTER STUDENTIS)
S = SELECT
CHOTCE NUME ‘
CRRESES ONLY THE 'ENTER' KEY 70 EXITY .
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21.2 Printed Points Data Report -

SAMS STUDENT FOINTS ACCESS MODULE =
GROUF HUMREERS 1 H&S 6 STUDEHT(S), ‘
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D 4=100 : EIRECN ANV
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wo 9=l ’ DLG=100
TOTAL POINTS: 980 7/ 1000 =,98 X% \
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Figure 21 (2). SAMS: Student Points Data Access Module
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35

services contained within the system.

SAMS Data Transmission Routines. Upon selection by the user,

v

the system executes the data transmission routine to transfer the
data to the central time-sharing computer site. When the user
<

establishes connection to the computer syst?m through the telephone
line and acoustic,modem, the system establi;hes the required
communications protocol with the time-sharing system and initiated
the data transfer process. The system retrieves the data from the
student diskette file structure, reformats the data for transmissién,
transmits the data; verifies the transmission, and prompts the user
when the process is completed. The system assembles the data into
separate blocks ‘and calculates a checksum which i§ transmitted with
the data and checked by the time-sharing system. Iﬁ the data
checksum does not match, the time-sharing system requests a

i
retransmiséion from the microconuter and the data transmission

process continues.

SAMS Microcomputer System Utility Routines. Various routilnes

are avalilable on the system diskette which perform student disk file
initialiation and formating tasks when new students are assigned to
kY .

the program. Copy routines for backing both system and student data

diskettzs are also present in the utlility routines.

Central Time—-Sharing Computer Software Routines

The current software routines developed for the central
time-sharing system are grouped into two general functions; the
database management system, and the data communication routines.

Most of the software development at the central computer level has
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focused upon using both existing software utility packages and the

time-sharing system file control commands. /h\
1

Databased Management System. As indicate&kearlier, the project
is using the Scientific Information Retrieval (SIR) system for the

database manager function, which provides an efficient method for

B

storing hierarchical structured data for user retrieval functions,

N

based upon a short-key query request language.

Data Communication Routines. The method employed to receive

data from the local~site microcomputer systems is through the

time~sharing system file control. When data has been transmitted

~

.

into local data files, a procedure file 1s called to process the data
for storage into the SIR system.” The procedure file contains a

sequence of control commands which execute varicus routines which

A

perform checksum verification on transmitted data blocks and

v

formating data files for inclusion ianto the SIR database.

Continuing System Development Activities

Local Site Microcomputer Development. The primary focus of

development activities at the local sites will continuee to provide a
greater user selection of data entry apd retrieval system funcg;ons.
The eight AMR routines were evaluated and modified with respect to
data item deletions, insertions, and replacements. Modifications of
these user functions 1ncreased the efficﬁen;y of the random access
methods employed to store and retrieve data from student diskette
databases. The same data item access procedures also provided

«

expanded user functions for data summary réport routines. This

modification permitted users to employ a querY-based retrieval of a

-
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data presentation and display were continuously evaluated” for
effectinness.

. . . - . . . a
Further modifications of the data transmission routines reduced

;
b4

" the amount of user interaction by providing-optional commfinication

protocols into different central computer time-sharing systems. The
M 7
inclusion of different system communication options greatly improved

. the flexibility of the system to access other "standard" time-sharing
svstems which, in turn enhanced tne syvstem's disseminability.

Central Computer Development Activities. Complementing the

local site development of different data transmission protocols’, an
- evaluation of other large central computer systems were also
undertaken to identify basic system development requirements needed

5

for different central svstem data storage applications. The Indiana

/provided time-sharinz access 1into two

University Computer Network
other large systems; a DEC-10 system, and a PRIME-750 system. The
identification and documentation of the riquirements to access these

‘systems also contributed to the ability to disseminate the system

widely with little additional devélopment time.
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.an assignment an

YEAR ONE QUARTER FOUR

4

During this quarter, project activities conceatrated on the

)
4 ‘

collection of student performance and post-test achievement data at
the High School Sites In Indianapolis and Washington Township. In
addition, the Student Activity Management System (SAMS) software was
deve;oped.

The post tests for Year One were administered during the first
w#eek of May, 198l. Tests administered included the %tadﬂard
Diagnostic Reading Test, Standard Diagnostic Math Test, Informal Math
Inventory and Informai Reading Inventory. 1In addition, th; SAMS \‘>
system was used to collect information related to student
demographics and school related-activities. The data were collected
by the teachers and entered by é_data entry clerk. * v

The prot&pical version of the SAMS system was coqpleted and
field tested at North Central High School. The experimental version
of the system;;;; designed to monitor student academic performance r/y
including the amount of time allocated for instruction, the amount of

time that a student spent working on assigned tasks and the accuracy

3

with which the students completed their tasks. These data were

collected both in resource rooms and in the regular classroom. The’
J‘
teacher specifically recorded the time that they allocated ia their

lesson ‘plans for reading, math, science and social studies

instruction. The engagement time involved the student recording the
hj
amount of time that elapsed between the time when he/she was assigned

e the time when the student completes the assignment.

These were collected by students using a self-recording system which
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was developed and field tested by the research team. Teachers and

. 4
the kesearchers intermictently recorded reliability regarding the
accuracy of tne students recording. In all cases, the relizbility
recorded was 100%. Data were recorded regarding the number of pages
assigzned to the SCuagnt‘che number of problems assigned and the
accuracy of the students peformance. The authors readily acknowledge
that this svstem is only an approximation of the measures used in
cuollecting one facet of ALT data; however, given the prohibitive
expense of collecting observational data, ché authors believe these
data will zlosely approximate the ALT data, but with a greatly . oy

reduced cost thus increﬁ%ing the likelihood tihat schools will

implement the sysrem. -

[}
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EVALUATION: YEARJ‘ONE

>

Arlington High School Program

v

SDRT results. Students enrolled in the predominantly learning
disavbilities resource room at Arlington High School dewmonstrated
uniform growth across all sub-tests of the standardized reading test.

These results, depicted in Figure 22 and summarized in Table 2, and
t-test compariso(ns of pretest results versus posttest results (N=14)
all reveal statistically significant gains at the .0l level and‘
peyond. In regard to specific subtests on the SDRT, Arlington
students improved one grade level equivalent (GLE) on the average in
auditory vogabulary, approximately 2.7 GLE's (from 5.8 to 8.5) in
literal comprehensipn, 2.2 GLE's in inferential com‘prehension (from
5.8 to 8.0), approximately 2 GLE's in total compreheqsion (from 6.2
‘,to 8.2). In the areas of language usage, students demonstrated a 3 ‘
GLE increase (from 5.0 to 9.0) in phonetic analysis and a 2 GLE
improvement (from 7.0 to 9.0) in structural analysis. Average
achievement in reading rate across students proved insignificant.
Overall,the results demonstrate the outstanding effects of 'the
teacher and instructional program.

N
Informal Reading Inventory Results. Results from the Pre-Post

.Informal vréading test indicate that students (N=14) in the A.H.S.

'«'?5"';&% 4 -
Caa RS, .- . . . . . -
resource ‘_tjqom improved slightly in their reading skills in terms of

\1
P

. L . . . e
correct words per minute and errors per minute. The most significant

results are more apparent, however, in an [1% increase in reading

. comprehension scores. These results appear in Table 3.

SDMT results. The data from the standardized mathematics test

Ly
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TABLE 2
GROWTH IN READING SKILLS, ARLINGTON STUDENTS (LD)
FOR THE 1980-1981 SCHOOL YEAR .
STANFORD DIAGNOSTIC READING TEST (SDRT) RESULTS
AUD. LITERAL  INFERENTIAL TOTAL  PHONETIC  STRUCTURAL
— VOCAB. COMP. COMP. ' COMP.  ANALYSIS  ANALYSIS
PRETEST |\ 7.4 5.7 5.8 , 6.4 6.0 7.0
POSTTEST 8.6 z/s 8.0 8.2 8.9 8.9

80 ~

RATE

»

o 8.2



TABLE - 3

ARLINGTON HIGH SCHOOL

INFORMAL READI§G INVENTORY RESULTS

1980-1981
Correct Words Errors Per Percent
Per Minute Minute Comprehension
Pretest 98.5 5.9 70
Posttest 104.9 4,2 81

81
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appear in Table 4 and graphiqally in Fig%re 23. - Analysis of

differences between the pretest and posctest§ using t-test
comparisons indicate highly significaht gains across all subtests of
the SDMT. Subtest results reveal that students averaged over 3 GLE
gain (from 5.0 to 8.1) in the number systems and numeration subtests.
In the area of applications, students averaged over a 4 GLE gain
during the academic year (from 5.0 to 9.5). Total score gains
registered approximately a 3 GLE improvment from pre to posttesting
(from 5.8 to 8.8) for students receiving basic math instruction in

the Arlington High- School resource room program.

Intormal Math Inventory Results. Data displayed in Table 5

related to students' growth in 13 subskille . wat. indicate that
Arlington High School students improved their compt ational skill in
all sub areas ot basic Arithmetic. On easier skills, students showed
gains approximately 20 digits correct per minute whereas skills
involving short-rerm memory (eg. "borrowing" or '"canceling') student
did not increase their speed at calculating digits to a significant
degree,

Overall results from both the standardized mathematics measur.
and 1intormal math measures indicate that the students receiving mat-
instruction made outstanding gains during the academic year. The
average academic pgrowth observed ranged between 3 and 3 GLE's.

' grade lcvel of functioning at the end ol the year

Moreover , students
averaged between 8.0 and 9.0 indicating that these students could
probably compete favorably with stqunts enrolled in regular
mathematics courses. These results indicate that despite long

periods of academic fallowness secondary students classified as

82






TABLE 4
, T :
’;;*. GROWTH IN MATH SKILLS, ARLINGTON, 10 STUDENTS

o FOR THE SPRING SEMESTER 1980

“ i

STANFORD DIAGNOSTIC MATH TEST (SDMT) RESULT§

-
B v . [

NUMERAT ION COMBUTATION APPLICATIONS TOTAL SCORES

. PRETEST . 5.1 7 0 6.4 e 5.2 . 5.7

. POSTTEST - i8.2° _ 973 . T 9s 8.9
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le lisabled and emotionally disturbed, given proper ‘Anstruction
) 3 ’ 3 1 ' . '
and ‘motivation, can not only learn at the same rate as their academic

peers, but actually achieve at higher rates than commonly thouglit .

'
.
!

R

Shortridge High School Program

SDRT results.- Students in the Shortridge High School

] ‘ ~
unfortunately showed very l\lt*tle improvement in achievement reading

over the course of the 1980-1981 school year. However, data
presente& in Table 6 and Figure 24 reveal that, on the average,
students did not regress in achievement over lthe year. The only

significant improvewment. in average performance appears to be in the
’ A i
- ¥ . &

area phonetic analysis in which the students improved approximately
1.5GLE"s (from 2.5 to 4.0). It should be noted, howeﬁr. that
despite the lack of sta‘tﬁistical siggificénce, the average gain scores

- lm b

ggceeded all ot the previous galn scores atta'\ned by the students
.["" enrolled in the program., Thus., despite the lack of nificance, the
: ke AR

students' achievement growt® was greater tnan it ha in previous

()’eara ‘ y . i: R .’.»

@\- . : Lnformal;tqeading inventory results. Th'. data xpearmg in J‘Qle

v

: Sl - o . °
7 indicate «hat rhe stu?e@ﬁs enrolled jin fl’é shortrldge progral’\

showed an average gam ia rate of w0rds read correctly oé.

appr‘oximately 14 words/minute. Error :rat:e', however increvéd f;;om

’ . e
an average of three words er minute to lﬂ: Comprehegsion remained’
at around the 90% over the 1980-1981 academic vear. These resulrs

mav indicate teacher emphasis on oral reading accuracy, word ]
A A : . :

wrecognition, and word analysis training. They dre corroborated by a
. . E A e & . \ .
slight increase noted in SDRT post test increasing redding rate.
o »
' R - R ’
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TABLE b
’ .o

GROWTH IN READING SKILLS, SHORTRIDGE STUDENTS (LD)
FOR THE 1980-1981 SCIIOOL YEAR

STANFORD DTAGNOSTIC READING TEST (SDRT) RESULTS

3

AUD. . LITERAL INBERENTIAL  TOTAL  PHONETIC

. VOCAB. COMP., COMP., © COMP. \ANALYSTS
PRETEST 4.1 2.4 2.6 S35 ( 2.4
POSTTEST 4.2 2.2 2.2 3.2 4.0
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TABLE ¥ .

SHORTRIDGE HIGH SCHOOL

INFORMAL READING INVENTORY RESULTS
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, SDMT results. Analysis of pre-test compared with post-test

results on the S8DMT depicted in Table 8 and Figure 25 reveal that
students enrqllﬁ:.in the Shortridge Hiéh 8chool mathematics prog}nn
showed virtualiy no improvement in mathematics achievement during the
1986-1981 school year. Students continued to function between the
3rd and 4th gradelevel equivalent on Number systems and Numeration,
Applications, and Total Score subjects. They remained stabilized,
for the most part, at approximately 4:0%CLE in Computational skills .

over the course of the year.

Informal mathematics inventory results. Student gains in

correct digits ber minute across the thirteen skill levels tapped by

the IMI méasure enrolled in the Shortridge program are shown in Table

. ENC

9. Compared with results Eqﬁﬁafbﬁ‘ihg SDMT, students in the

Shortridge program showed some improvement in their ability to
, ) ..
rapidly calculate in basic math areas. Students gained in all but

H

one math sub skill and showed impfessive improvement especially at

lower sub skill levels. In the skill area of multiplication without

carrying, they made an impressive 27 digits per minute gain.

O A Sl
Ve Yo

Q
A ]

“Summary of Short:iggeiivaiuation
Students émgdlled in the pr;gram at Shortridge High’School
deﬁonstr;ted soﬁe groﬁth in languagé arts or mathematics as indicated
by both standardized and informal test results., These results are
disappointingly at variance with those obsérved at the Arlington

site.  One prtheﬁ.encountered at this site involved the lower
general achievement and intelligences levels of students compared to
ythose enro?ied ;t the Arling?on_program. In addition, the tegcher
. hg{ﬁ

v
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\"  TABLE 8 o v

C el e
. %'}‘5' ‘:‘ ' , : . ‘ o
GROWTH IN MATWB¥TLLS, SHORTRIDGE, 10 S$TUDENTS

FOR THE SPRING SEMESTER 1980

_ 1
STANFORD DIAGNOSTIC MATH TEST (SDMT RESULTS)

NUMERAT ION COMPUTATION APPLICATIONS TOTAL SCORES
PRETEST 3.6 4.8 ¢8.8 3.8
P0STTEST 3.7 4.5 3.8 4.0
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assigned to this classroom was only in her second teachiag year.
3

When one compares the data taken from Arlington, students in the

initial stages of the project, however, there does not appear to be a
large discrepancy in achievement levels between the results observed ‘
between the two sites. Thus, the results may indicate the differing
experience levels of the two teachers. As the level of
sophistication of project procedure may be overwhelming- to
inexperienced teachérs, a caveat in the use of these procedures may

G f
be that is in inéppr?rriate for implementation by teachers with

“limitel experience, It may be that important element in the

successful implementation of this or any project concerns the skill

and motivation of the teacher, the type of trainiug received, as well
. AY . .

/ .as dedication to followiny procedures to be implemented in a model ,>

I
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\
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The IMI data for Arlington High School indicated that’the average

e y

student increased their rate of calculating. v Y
1.) A& facts 0-1b increased by 20 correct digits per
. . A
, minute. SRR &

2.) add facts 11-18 increased by 7 correct:: digits per
minute. o

3.) Subtractléff‘f/ 0-9 m;:reased by 8 correct ¢ IR
digits per mi.nute ‘ ‘ o J ‘

’

~» 4,) Subtraction facts 10-18 increased by 3 correct - / !

"y

2
-’

digits per mmute ‘,/ BN . .
5.) Mult1plxcatlon fact!s 0-81 incrased - by 11 correct
digits per minute. S . ) ‘ <
6.) Division facts 0-81 increased by 7 correct digits =
| per minute. . |
Owerall, the data indlcates that® the studenta gradually increased their

proficiency in the four mathematlcal operations. The greatest -

prof1c1ency was attained in the area of addition’ followed by q
multipiication, div{sion, and finally subtraction. . :
\ . }
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C Summary of 1980-81 NIE Data -

1. Test-Retest Reliahility of IMI Data -

, Test-retqst—re11ab11ity using a s1mp1e correlation procedure was
Performed on each of the 13 subtests of the IHI

Three test1ng days were used at the beg1nn1ng of the Fall 1980
semester. Reliability was calculated using all three of the
possible presentations of this data: 1-2, 1-3, and 2-3.

Data for this is reported in three parts:
"Figure 26 Both Schools (N=24) .
Figure 27 Arlington High Schogl (N= 18), ,
- Figure 28 Shortr1dge High School (N 5 or 6)

Overall, the're]iaﬁi]ity of the subtests is well within acceptable
limits with a high degree of similarity between the three different

comparisants. The between school results is an entirely different story
though.

P
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' N& E TEST COMPARISON
¥ . ' ‘ . ' i N
Sub Skill ‘ 4 1st’- 2nd
‘Additiort - 0-10 SR [\ K
" Addition -11-18 - SPNRL. 2 . SO .- BT L
Addition Double digit R L S K
without -carry : o . -
. ) \ -
Addition Double digit 2B .80 ** L 78%*
with carry T """"'"""‘“""'t"'
Subtraction - 0-9 o B4 Tk .69 ** o
. itk itk iddad bl b LB B E R e L L T P 3"'_"‘"
Subtraction -10-18 65 80 *x . gl
. Ty TTTTETTTTETETIT eI s TTTTTTRTTTI IS
Subtraction Doubfe d1g1t o :64_:f _ .63 *x . .83
w1thout borrow’ : ' - " """"""""""""""""""""""
. J“:‘ ‘ N
Subtraction Double digit 5w 77 ** . .83**
with borrow it L el T TET NS RL AP
2 J . ) X .
Multiplication - 0-81 - -_-__-__ﬁff¥;_*t---_____;;-;_:f¥i_tt' ____________ .}%{tt_
Multiplication single x L 283_§Z _______ ' __.§Q_*t L _;{{Ltf
dduble without carry LTI T T
Multiplication single x ;_ -85 *x 2§7-tt-------i-_--f¥it*
double with carry . TTTTTTTTTTTTTTTTTTTmT T TS
Mu1t1p11cat1on double x 78 xx S I T 6xx
double -_____-__-__-----_-Z ----------------- Z;;;yz ___________
Division- 0-81 : B 87w 83 *»
. \ ,
. | B il ittt ittty
- . Figure 26

Simple correlations of test-retest data"
on IMI. Fall 1980 -
School = Arlington and Shortridge (N=24)

Measure = digits per min. correct
** js significance to .01 leve

o . 114 |




Additfon - 0-10

4

S - "'~ TEST COMPARISON

.o A g . -
Sub Skill " _ S st - 2nd ' Ist - 3rd . 2nd - 3rd

e

S

Addition -11-18 h

. - - F
Addition -Double digit. '
without carry
Addition Double digit
with carry .,

* Subtraction - 0-9 *

Subtraction -10-18 . 9% TSk
Subtraction Double digit L ; 2§8*t : .56 k% © .75
withpgt borrow: - - f'f I e ittty i S
Subtraction Double digit .~ .47% 48 .70 ww
with borrow . il e il
Multiplication - 0-81 - = __ . 89wx Qax .92 x%
Multiplication single x Bl TTae Bl
double without carry ’ T JE

\%‘ . ? »
Multiplication single x L B2xx -80 %% .85 ww
double with carry . T T T T T T e eSS m e
Multiplication double x TS5 684 T2 gen
double 5 i
Division- 0-81 . .81 xx 290 xx o 13 xx

Ty WIS S
Figure 27
S ~ Simple correlations of test-retest data
7 . on IMI. Fall 1980
: School = Arlington AN=18 or 19)
- EO Measgre = digits per.min. correct
- : = ** i3 significance to .01 level
* is significance to .05 level
%



4 TEST COMPARISON

Sub SkiTl . . st -2nd . .Ist - 3rd 2nd - 3r
* Addition - 0-10
‘Addition -11-18"

Addition Doublé dig1t
without carry

Addition Double. d1g1t
with carry

Subtraction - 0-9-
Subtraction -10-18
Subtraction Double digit
without borrow-
) R
Subtraction DoubT& digit™
with borrow
Multiplication - 0-81

Multiplication single x
double without carry

£

Multiplication S1ngle X
double with carry

Multiplication doub]e X
double

Division- 0-81

Figure 28- ’)

Simple correlations of test-retest data
on IMI. Fall 1980

School = Shortridge (N=5)

Measure = digits per min. correct

** js significance to .N1 level F
* is significance to .9f level 1;
/ | 4
J s
o . 116




.. Overall, the results -indicaté that. ﬂ:é.,fﬁforml biat.b Inventot)r used.
vas highly xehable. The data’ collected aﬁuungton mgh School had
partlcularly high coeff1c1ents,<3wh11e the Shortndge ‘test-retdst
reliability data were frequently insignificant. The discrepancy of the
Shortridge data, coupled whth anectodal reports of stuidk ability
dt;ring some of the testing ses;iéns‘ prompted the researchers to question

the validity of the Shortridge IMI data.
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2. Correlation of IMI with SOMT Subtests & Total .

Correlations of IMI Dijits per minute correct (average of 3 days
e testing) with SDMT. subtests were computed.

{ Sincé there wasﬂpart pre and post data for both of these measures,
computations were made for: )
-
i data---prelIMI--preSDMT
postIMI--postSDMT

Data is reported in:

Figure 29 Arlington pre data
Figure 30 Arlington post data

‘ ? - 118 ’ '




IMI SUBTESTS ] SDMT  SUB TESTS

- Number " Computation Application Total Applicatton

Systems Score
(Brown) (Brown) (Brown) (Brown) (Green)

Addition 0-10 IR Y S v Ao S 07 el XL DA J—
Addition 11-18  _____ A8 26 A8 28 Tt
Addition double 05 . =02 =23 =M 29 .
without carry
Addition double 29 25 00 6 . 29 .
with carry
Subtraction 0-9  ____ S A8 . 08 29 4
Subtraction 10-18 _____.44* 2 5 27 LB
Subtraction double _____;%? ______________ ;%Z ______________ ;11 ___________ ;%ﬁ __________ LQZt--
without borrow
‘Subtraction double .28 24 7 o4 .08
with borrow
Multiplication 0-81 24 :@Ef _____________ 05 .30 .16
Multiplication single -:09 A2 -3 - 22
X ‘double without
carry

i Multiplication single__ .55** A 83 A3 .27
_x double with
carry P |
Multiplication double .46* A2x 32 A 35
x double with ~ ~TTTTTTTTTTTTTTT
carry
Division 0-81 .41 > _ 60> e .48* 36

Figure 29

Correlation of IMI with SMDT (PRE data)
School = Arlington
Measure = IMI - average DMPC
' , SDMT - grade equiv. score
** is significance to .01 level
* is significance to .05 level




IMI SUBTESTS SDMT  SUB TESTS

Number Computation Apb]icainn Total Application
Systems , Score
(BYdwn) (Brown) . (Brown) (Brown) (Green)

Addition 0-10
Addition 11-18

Subtraction double

with borrgw T T T T T T T T T T T T e e

MU]tip]icgion 0'8]_____'_‘}_9:( _____________ '_2_3___________-_;'_323 ____________ ;‘34----------;‘39:‘.--

Multiplicatimn single__ .50% 3 AVF A a1

X double without

carry

Multiplication single__ .37 .28 ;gg____________;34__________;1§__-_

x double with

carry

Multiplication double 3 6 40 /28 ___ 6.

X double with ~ ~ "~ "7 TTTTTTOTTTOTTTOTTTEOS

carry

Division 0-81 34 A3* 37 AL 39
Figure 30

Correlation of IMI with SMDT (PRE data)
School = Arlington
Measure = IMI - average DMPC
SDMT - grade equiv. score
** s significance to .01 level ¢
* is significance to .05 level
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5. Correlations of IMI Avgrages with SOMT Subtests & Total

~Correlations of [MI Digits per minute correct (average of 3 days
testing) with SDMT subtests.

Each of the areas of +, -, x, and + were averaged within each child
for a composit average of the subtests in total and within each math

area.
Figure 31 pre data
Figure 32 post data

Only Arlington High School was used. There was not enough data
available from Shortridge High School.

o : | 121




IMI SUB-TEST

AVERAGES 3 SOMT  SUB™ TESTS
. 4
Number Computation Application Total Application
‘Systems Score .
(Brown) .. (Brown) (Brown) (Brown) (Green)y
o . ,q
Additton .29 .03 . SRS S |- N .29
Subtraction _____;EU______________E@{_______________J? __________ 20 3
Multiplication .28 10 09’ 20 26 ¢
————————————————————————————————————————————————————————————— *—---——-—---
»
Division = .. v 60 #x 22 48 * 36
Total 30 08 o .20 .29
Figure 31

Correlation of IMI subtest averages with
SOMT (PRE data)

** jg significance to .01 level

* is siagnificance to .05 leve)
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IMI SUB-TEST

, AVERAGES . SDMT SUB TESTS
. R
Number - Computation Application .  Total Application
Systems . ' Score S
(Brown) (Brown) , - (Brown) ~ (Brown) .~ (Qreen)
Addition 43 p .2 .26 26
t- ------------------------------------------------------- K ------------ - -
Subtraction.____;jﬁi_____________;?} ____________ ;__;Jf[_______-_-_:fﬁt-__-_-_;-_-:f?;--
\ 2 ’ - 1
Multiblication__;fﬁ{tt___;¢2_____;fﬁg__________;;__:jﬂ____________:gf _____ !! ______ f%{-;
Division .34 Coa3 A 47 * .39%
o 4 ,
Total A4 .21 .23 :29 : .25
: (, . -_--------__-Q-_----__----_------------_.;a-----------_---_-_---_---_-- ------
k]
. Figure 32

Correlation of IMI subtest averages with
SDMT (PRE data)
** j5 significance to .01 level

* js significance¥to .05 level

o
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The correlation of the subtests of the informal math inventory

’

with the subtests of the Stanford Diagnostit Math Test vary widely.

They range from six significant correlat1ons between the computat1on

‘subtest and(the various subtests of the IMI to no sifnificant

correlations _between the applications subtest and the various
subtests of the IMI. Overall, the results are predictable since the
IMI provides a very fine grain assessment of gtu@ght_compqutional
skills. it only follows tﬁat the strongest cor:#lat%on should be:
with the computatioﬂ subtest. An anlaysis of the computationaﬂpﬁtest

indicates that the preponderance of problems on the Brown Level were
P > .
multiplication and division thus explaining the many significant
\JV
correlations with comparable subtests on the I. On the other hand,

there were very few addition and subtraction ?fyblems, so with a

small sample and a reasonably high probability of student errors, the

liklihood of_éﬁtaining lowér order correlations increased

"drastically.

/
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Test-Retest Reliability of IRI )

'y

‘ 4, Yo LS
Test-retest reliability using a saﬁplg*cqrrelation procedure was
performed on each of the 4 measures takéin on the IRI.

Three testing days were used at the beginning of the Fall 1980

semester. Reliability was calculated using all three presenta-
tions of this data: 1-3, 2-3, and 1-3.‘,

Data for this,,$ réported in: : S ’
7# Figyre 33 Both Schools :
Figure 34 Arlington High School
. Figure 35 Shortridge High School



SUB SKILL
MEASURE

CORRECT PERCENTAGE
CORRECT RATE
ERROR RATE

COMPREHENSION QUESTIONS
PERCENT CORRECT

. TEST COMPARISON

1st-2nd 1st-3rd 2nd-3rd
________________ col SO | ol i N
................ 3 E‘it-----------.‘12..‘1‘1--__-_--_---.‘iﬁit-.é;
emmmmmmmmnnl e S o et
................ oo\l S . o
________ W
Figure 33 '

Simple correlations of test-retest data
on IRI. -Fall 1980

School = Both

** is significance to .01 level

* is significance to .05 level



SUB SKILL ' TEST COMPARISON

MEASURE —
\ 1stlénd. 1st-3rd 2nd-3rd
CORRECT PERCENTAGE ~  __ BN LaT9E B0
CORRECT RATE e S TS .l TS L ol
ERROR RATE - _;;___________;?§ff ___________ X 95w
COMPREHENSION QUESTIONS o7 15
PERCENT CORRECT L T
“»
Figure 34 o
Simple correlations of test-retest data
on IRI. Fall 1980
School = Arlington (N=14)
** is significance to .01 level
/ A
\
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B skItL
MEASURE

CORRECT PERCENTAGE
CORRECT RATE
ERROR RATE

COMPREHENSION QUESTIONS
PERCENT CORRECT

TEST COMPARISON

1st-2nd 1st-3rd 2nd-3rd
e LA XA LI
............... Co TS, oo S
e 0 O L AU
............... S . S, S,
........................................... cmmmmmmmmm—an
Figure 35

Simple correlations of test-retest data
on IRI. Fall 1980 .
School = Shortridge
** js significance ta .01 level

. * is significance to .05 level

Y
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Thg test-retest reliability of the informal reading ingentory

was qignigicant. The data for Arlington and Shortridge mirrored the
A

informal math data since the Arlington scores other than in the area

of reading”?omprehension were all correlated at the .05 level of
& s‘ X
significance., The Shprtridge data were inconsistent, consequently

they were su%pect.

Al
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4. Correlation of IRI and SDRT-Subsets & Total "

Correlations of IRI measures (average of 3 days testing) with SDRT
subtests and totals were computed.

‘Artington and Shortridge used different SDRT forms for their
measurements: .
Arlington = Brown Level A
Shortridge = green Level B

Pre IRI and pre SDRT tests were correlated as well as post IRI and
post SDRT. ’

Figure 36 Arlington pre data

Figure 37 Arlington post data

Figure 38 - Shortridge pre data

Figure 39. Shortridge post data
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L 3 >

{D sorr susresTs S IRT SUBJECT MEASURES
| - CORRECT RATE ERROR RATE READING
3 ; - COMPREHENSTON
‘ ‘
IDITORY L .
CABULARY I Y . e )
READING i
COMPREHENSION . .
LITERAL ' --_-_.‘..-_--.'.3‘5_--__-----_--_____'.'.2.3...-_---..--..-_----.-.2.6.----- ....
INFERENTIAL  ___ . .39 ___ .~ - 222
‘ ; TOTAL 21 -.25 28

TURAL ,
ANBLYSIS. __---__-_-::9.3_-____--___------:..4.5_*_-_--g_________:.ﬁﬂ.?' __________
AUDITORY: L
DESGRIMINATION ____________-}p__________________-'_-_2_0__________________._2_4 __________
) ./ Figure 36
o " Correlation of IRI with SDRT.(PRE data)
L ~ FORM = Brown Level A .
% . . SCHOOL = Arlington (N=14) .
3 - . »; Measure = SDRT = grade level w
' ) -' % {s significance to .05 level
N |
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SORT SUBTESTS / IRI SUBJECT MEASURES

R . CORRECT RATE ERROR RATE READING
_ ' COMPREHENSION
¢
AUDITORY -
VOCABULARY 8 .28 06
READING ,
COMPREHENSION :
LITERAL . a9 s -.% 06
INFERENTIAL - -7 d2
TOTAL e :9§ _____________ -.44 14
PHONETIC
ANALYSIS 29 A7 -4
STRUCTURAL
ANALYSIS .20 -.46* - -7
< AUDITORY -
DESCRIMINATION ~ .s0* 90 -2
................................................. ot
Figure 37

Correlation of IRI with SDRT (PRE data)
FORM = Brown Level A

SCHOOL = Arlington (N=14)

Measure = SDRT = grade level

** is significance to .01 level

* is significance to .05 level
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SORT SUBTESTS

»

N

AUDITORY
VOCABULARY

READING

COMPREHENSION
LITERAL
INFERENTIAL
TOTAL

PHONETIC
ANALYSIS

STRUCTURAL
ANALYSIS

AUDITORY
DESCRIMINATION

IRI suéth; MEASURES

CORRECT RATE ERROR RATE" READING
COMPREHENS ION
.i---------lf[----------_-_---_--_:;}]____-__-_-_--_29 ...........
o«
s - 74w 89w
___________f%{____________________: §9 _______ .78+
L -.29 56
e O 37
RS T .: AT 2 N
e L .1 S | N
Figure 38

Correlation of IRI with SDRT (PRE data)
FORM = Green Level B

SCHOOL = Shortridge (N=8)

Measure = SDRT = grade level

** {5 sianificance to .01 level

* {s significance to .05 level
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SORT SUBTESTS ‘ IR SUBJECT MFASURES

CORRECT RATE ‘ ERROR RATE ‘READING

COMPREHENSTON
AUDITORY
VOCABULARY . -8 -4 28 .
READING
COMPREHENSION
LITERAL 34 w52 . 64% . r--
INFERENTIAL Sl N 820 >3
Tora S | -.60% n+*
PHONETIC . . .
ANALYSIS -fﬁ{____________:____1;%§ ______________ 32 .
STRUCTURAL
ANALYSIS WSS -.58 69*
AUDITORY . .
DESCRIMINATION . -.38 -2 2L
L4 h o
Figure 39
Correlation of IRl with SDRT (PRE data)
" FORM = Green Level-B
SCHOOL = Shortridge (N=8)
Measure = SDRT = grade level
** {s significance to .01 level
* {s significance to .05 level !
,, B .
[ ¥
N
s
>
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The correlatiouns between the scores attained on the Informal
Reading Inventory (IRI) and the subtests of the Stanford Diagnosatic
Reading Test (SDRT) were largely non-significant (see previous
figures). They suggested that the tests were not related and that
they were measuring different behaviors. In this case, low order
correlations were expected for the correct rate and error rate
subtests since there are no compnrab}e subtests on the SDRT. The
data also indicate, however, that the compréhension subtests of the
two instruments are measuring different behaviors thus suggesting
that great care must be exercised iﬁ selecting the content for the

comprehension items of the IRI since they do not appear to be

measuring behaviors that are typically taught in most major textbooks

and sampled on the SDRT.




The pre-éont test comparison of the scores attained by the students
at North Central High School indicated that the students grew almost
two years on the literal comprehension subtest of the SDMT while they
regressed slightly on the iqferential comprehension subtest. Even
after e;amining the student daily programs, we are unable to explain
the discrgpancy. When interviewed, the teacher indicated that the
instructional program focused more on literal rather than inferential
comprehension since the students were more deficient in that area at
the beginning of the school year. The progress in this area was
impressive and hiéhlighted the effectiveness of the instructional
program that included systematic on-going assessment and databased
instructional development that allowed frequent opportunities for the

students to read (see Tables 10 and 11).

L—y
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Student 1:
Student 2:
Student 3:
Studént 4:
Student 5:
Student 6:
Student 7:

Student 8:

Lit. Comp.
Inf. Comp.

Total Comp.

Lit. Comp.
Inf. Comp.

‘Total Comp.

Lit Comp.
Inf. Comp.

Total Comp.

Lit. Comp.
Inf. Comp.

Total Comp.

Lit. Comp.
Inf. Comp.

Total Comp.

Lit. Comp.
Inf. Comp.

Total Comp.
~Lit. Comp.

Inf. Comp.

Total Comp.

Lit. Comp.
Inf. Comp.

Total Comp.

TABLE 10
NORTH CENTRAL |
SAMS SDRT DATA SUMMARY '80-'81

SDRT SDRT GAIN
PRE . POST SCORE

7.3 2.3 5.0

12.0 12.0 0.0

10.0 12.0 2.0

4.6 6.4 1.8

5.2 5.4 0.2

4.8 5.9 SR

2.7 5.6 2.9

4.1 5.1 1.0

é 3.4 5.1 1.7
| 9.0 9.5 0.5
7.7 8.0 /0.3

) 8.3 8.8 0.5
2.8 3.5 0.7

3.5 1.3 2.2

2.6 3.0 0.4

4.6 5.6 1.0

4.4 3.3 211

5.6 4.6 -1.0

4.8 7.6 2.8

7.0 8.5 1.5

5.7 8.2 2.5

Y 5.3 5.8 0.5
5.5 5.4 -0-]
5.3 - 5.6 0.3
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TABLE 11
* {
SAMS SDRT DATA SUMMARY '80-'81

SDRT SDRT | GAIN

" PRE POST SCORE

A11 Students: Lit. Comp. 5.14 7.04 1.90
(MEAN) Inf. Comp. 6.18 6.13 -0.05
Total Comp. 5.71 6.65 0.94
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YEAR TWO QUARTER ONE

The activities during the first quarter of the second project
year focused primarily on extending the research begun during year
one with a new group of teachers and developing addit;onal computer
software to facilitate teacher use of microcomputers for assessing
and monitoring daily pupil performance. Specific activities entailed
selecting three secondary school teachers, enlisting their
cooperation, and collecting basgline measures of their use of
assessment, monitoring and program-planning strategies. Following
the collection of baseline data, the teachers were trained to usé
microcomputers and software provided by the investigators to assess
and to monitor student academic performance and to use these data to
plan individual student programs. In addition, the content,
quantity, and quality of the teachers communications with. regular
classroom teachers was also evaluated and additional computer
software was developed.

The research activities for year two occurred in the Monroe
County School Corporation (MCCSC). Officials from the MCCSC 'school
system’volunteered to serve as a research site based upoﬁ positive
information that they obtained from Indianapolis School System
officials concerning the grant activities. Given the proximity of
the MCCSC, the systemfs commitment to require teachers to \
periodically record student academic progress, and the fact that
mildly handicapped students were typically integratedlinto regular

classes for a portion of the day, the decision was inade to include

the Monroe County System in the project. This decision also was

\!)\
-56-
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influenced by the opportunity to work with an additional school
system in developing clas8room compter utilization programs.

£

As ;n outgrowth of year one activities, the two school system:
that seiygsras>year on; sites, 1- the Indianapolis Public Schools and
Washington Towﬁship Schools -~ both adopted versions of the
prototypical student monitoring systems developed and evaluated
during this period. Primarily as a result of the success of the
current project, the Indianapolis Public Schools invested over
$80,000 in local funds to purchase microcomputers for secondary
special education classrooms and to traiﬁ all secondary special
education teachers to use modified versions of the instructional
management systems that were pilot tested during year one of this
project. The Washington Township échools, on the other hand,
primarily because they were not purchasing microcomputers implemented
paper and pencil versions of a student activity management system
(SAMS) that were developed”and evaluated during the first year of the
project.

The focus of the project dufing the second year of the project
became one of exploring methods that affected teacher utilization of
microcomputer software for making treament-based p;ogram decisions .
for learning and behavior disorders. Major project activities during
this period concentrated on ways to modify previously developed
software to meet existing needs in field application and to evaluate
the effects of these efforts on teacher behavior, atitudes, and
student achievement.

The project objectives during the second year were:

1. To develop a computerized data based student performance
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information systenm.

2. To provide Special Education teachers appropriate instruction in
the use of microcomputer technology for instructing children with
learning and behavior problems and to use data to make and alter
program decisions.

3. To determine the frequency with which teachers use the system to
monitor student performance.

4, To determine the relationship between the frequemcy with which
teachers monitored pupil performance and actual pupil performance.
5. To determine the impact of the access to computer.software upon
the frequency with which the teachers consulted recorded pupil
performance data before making educational plans for individuai

students. -  a

ACTIVITIES

The strategy of the project during the second year primarily
involved instigating a con;entrated study to determine if access to
microcomputer technology, appropriate training and ongoing
csnsultation would motivate teachers to use the power of the
microco&puter to systematically collect continuous data on sStudent
per formance student performance, énd to use these data for modifying
the student instructionallprogram;. To accomplish this goal, we
coaducted an int;nse study of three secoﬁdary élassroqms; one junior
high school classroom (Edgewood) located in a rural community wAs a
self-contained classroom for learning disabled childrﬁn. A second

classroom (Dyer) was a resource room for children with learning and -

behavior disorders set in a lower socio-economic class suburban
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junior high school. Tﬁi third class selected for study was a
resource room pfogram 1$%atéd in’ a* large’ suburban high school. The

three teachers of these clasgtooms were selected on the basis of ther

[N

interest in learning to use computers, recommendations of the MCCSC
B ' ,‘ ’ H . 5 N
Special Education Adminis;fatidp, location an&fdonfiguration. After
H R 4 y i
the initial 1ntroduct10n to the: pro}eé//goals and familiarization
with procedures, teachers were each giyenua mickocomputer (TRS-80,
5 7\-1‘\‘.' : ~\o > v '
Model I or Model III) and &',smalls printer for use in their classrooms
Lo . .y .
once the three teachers wegg,éelected'and their level of; computer
g, 2. o . A
literacy was informally asbessed. , While teachers were enthusiastic

o

' , . . L —— :
to learn about microcomputers, none could operate the microcomputers

or knew very little about the machine's capabilities. All three

teachers verbalized anxiety about ‘using the machines and reported

. . % <. . . : .
contern about "ruining or hurtiog them.'" ConseqQuenkly, the flrst
g

activity initiated consisted of ev inservice tra1n1ng program to

"acquaint the teachers w1th Lhe operatlon of the mlcrocomputer and 1its

potential application in the plaserOm. ‘Ttéiging consisted of a
. A 3 B i

combination of 1ecture, demonstratlon gﬁ& anaexéen31ve amount o
hands-on experience. Teathess w?“e rgqu%rej to 1ndependent1y operate

(3 -a{ v -
the mlcrécomputer and a presele;}eﬂ “piece of §oftware prﬁpr to

g
&

‘ t
concluding their tralnlg{ NS4 three: %eachers a;talned the

N . o _ .l

criterion. - After trainihg, each teachér was initially provided with

L‘ \
PR " : )1
a microcomputer’ and a printey for txelr clgssroom They also were —
e .’“ '
given-a math compGtation assessment @Qd remediation software program
- . . 3 ]

for use with theiqjétudents.,vThey later received training in and

access to_thé CIMS and SAMS‘infdrmétion panagement program utilized

r - «

} ! , . ’ b .
during the latter part .of Year One.

. . 6", . .5' ‘ ;.} e ;l‘;:} ‘;"
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*  Initially, all students enrolled in the target teachers
classroom were assessed using the same battery of tests used during ‘
year one. This consisted of a criterion referenced math computation
béttery, an informal reading invehtory'and the Stanford Diagnostic
Reading and Math Tests. Consistent with Year One acfivities,

|
individual student profiles of SDRT and SDMT results were pr¥€pared
for each student and this information was shared with the teacher.
During the same period, each teacher was asked to keep a log of the
math'and reading IEP activities and materials that they employed for
meeting each IEP objective with the students.  These data served as a
means of documenting the degree to which teachers planned and
monitored their instructional activities and allowed the project -
staff to prepare activities. A computerized list of materials used
by teachers for entering in the data-based IEP System.

Unknown to the teachers, the investigators had developed
sotftware that would log the frequency and duration with which the
teacher used the prograﬁ.' Thus, one set of dependent measures were
callected using an unobstrusive program which enabled the
investigators to mon;tér the frequency with which the teacher

\
consulted records of student performance that were automatically
prepared by the computer.
Computer Software Development,

Computer software development activities during this quarter
consisted of modifying the Cith Mathematics Remediation System
(CMMRS) and the development of a prototypical comgPterized

readability system. The CMMRS is a computerized individualized math

assessment and remediation program. The program was designed to

144
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measure student performance on fourteen subskills within each of four
math skill ar'eas; addition, subtraction, multiplication and division.
Problem configurations within each of the four areas being
tested were held constant across applications. The configurations
¥
are as follows: a
Addition  Subskills"

20% single digit +;single digit

204 " " +Ed%uble digit with no carrying
, S T
202 " " +.ddguble digit with carrying

. .
20% %?ublé digit + double digit with no carrying

20 " o+ m " with carrying
Subtraction Subskills

20% single digit ~ single digit

20% " " s "o "  with no borrowing

20% double 1:?i£ - " ,} " "

20% " " ~ double digit " "
Aoo20% " "?;{- " " with borrowing
Multiplication ?Lubskills

33% single digit;&';ingle digit'

33z " noox b " with no carrying

332 0" "oox " " with carrying
Division subskills =

100% simple division using a random selection of reciprocals
1-9, v o
Once the student completed the assessment, the teacher was

provided with a report summarizing the student's performance. The

reports are available for viewing on the computer screen or as a

P
wa
(921
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printed copy in graphic or tabular form. The contents ot the report
include a listing of: correct digits per minute, error digits per
minute, percent of problems correct, number of problems correct per

. ,
minute and number of problems attempted per minute. In addition,

errot p;ofiles are available upon teacher réquest.

The second phase of the CMMRS program involves providing
students with remediation in a particular math subskill. It consists
of two distinct sets”of subroutines. The first, Probe Program,
consists of an assessment program designed to assess students on 120
mathematical subskills involving identification of the actual digits

which the students are encountering trouble. The assessment probe

ascertains through an error pattern analysis if specific math skill

’ ‘

weaknesses exist and information on identifiéd weaknesses are then
transmitted to program remediate for specfic skill drill and
practice. Program probe assesses one concept area at a time through
one minute long tests generated from a random sampling &f problems

representing all specific skills within the content area being

tested.

After the one @inute test is completed the Probe Program
compares student performance against teacher set criterion standards
inhereant in the Software Program to determine whether the student
passed or failed. Whether a student passes or fails a particular
skill is determined by both the rate at which he produces correct
digits as well as pure percentage of problems correct. These
parameters can be manually set by the teacher for each student and
adjusted as needed to maximize student motivation and to maintain

interest. If the program determines via an analysis of past
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performance data whether the student has passed two probe teséé\'
consecutively, he/she 1is advanced to the next level. The program
activates (branches) a remediation program that provides him/her with
intensive practice on that particular skill. After the minute of
intime drill on that particular subskill, the program administers
another probe to assess compétence, student performance information
was then recorded on the student's permanent probe history file and
the INFO file. . ™
Failure to attain the criterion for passing a probe is usually
due either to the student's failure to complete enough problems
and/or excessive number of errors. 1If the student failed because
s/he worked too slowly Probe records the reason for the failure as a
speed deficit on the permanent student record and readministers the
“same numbered probe. On the other hand, 1f the student failed to
complete a prespecified percentage of problems or his/her error rate

fell below criterion standards, Probe will isolate the dominaqt
pattern of errors based on the problem configuration totals and
lnitlate program Remediate. Probe records the reason for failure on
the permanent student record which 1s made available to the student's
teacher.

After the student completes Program Probe and fails to meet
criterion for passing, Probe initiates the remediation program. This
program provides the stud;nt with drill and practice work on spectific
math skills weaknésses tdentified in the Probe Progam. The assessed

\skill wéakness inform;tion identified in "Probe" is passed to

"Remediate' via data files by student performance kept by the

machine. Program Remediate obtains the target skill number from Info

.
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and then sets the problemlizherat oA\Eafameters accordingly,
"Remediate" provideiﬁdfbne minute drill and practice session in which
4

all problems p nééd to the student are representative of the

-

PR
AT Y

problem conf upation deficit area iden¢ified in '"Probe'. After the

one minure ;drill and practice session is completed, “YProbe" compares

student” performance against the performance criterion. If the
*

student passes, "Remediate" writes a permanent record of the
’ M

studené's performance and initiates program "Probe' to readminister
the same probe number that the student failed earlier. If the
student does not meet criterion standards set, '"Remediate'" wifl write
a permaﬁent student record of performance and reinitialze itself

administer another one minute drill and practice session. Th r

WM rials 1s unlimited. The student will receive one minute drill

and practice sessions on the one specific skill deficit until
criterion is reached.

This program was modified during the first quarter in order to
meet the programming need; of the pafticipating teachers. This
entailed modifying the program menu and installing some options to
accomodate the assessment and reporting specifications of the
teachers involved. All of the teachers involved used this system as a

.

supplement to their own math teaching system. This represented an

w

appropriate application since the program was developed with this
»

. .
objective in mihﬁ. The progpgm was initially implemented during this
quarter as it was thé\easiest program for the teachers to use, having

just been introduced to using the computer. This program was

designed to model agsessment, monitor and report functions which we

cxpected the teachers to apply to the other pupil program planning

o 148
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activites.

During this quarter§ priliminary development was begun on a
compute}ized readability system. We initially specified in our grant
application that we planned to use the GMC readability system but,
after extensive review, we found that the program was 1inadequate for
the immediate daily needs of classroom teacher. The large program
required access to a mainframe computer and it was deemed more
efficient in the long run to develop the software for a microcomputer
Gased readability program. Thus, preliminary development was begun
du}ing this quarter. Initially, we reviewed the available
readability formulas and, after véry careful review, we decided to
deve lop séftware to calculate three formulas: Dale-Chall,
Harris-Jacobsen and the Spache. These formulas were selected first,
because they were judged by experts,commenting in professional
journals, as being the best available and second, Lth enabled us to
ascertain the readability of a broad range of passages with
difficulty levels from kindergarten to senior high school. Finally,
we decided to use a menu driven program that would not require a hfgh
degree of computer literacy on behalf of users and ;ne that would
complete the requisite calculations quickly.

Once completed, the program was given to the teachers for field
testing, and we cullected data on the microcomputer to determine how

°

many rcada?iliLy checks the teachers currently complete. The intent
was to provide teachers with a tool that can be used to analyze the
diff{icultv of reading passages 50 that student assignments in both

regular and special, educatian classes are c8nsomant with the

students' identified reading level.
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YEAR TWO QUARTER TWO

During the second quarter of the project we began a series of

teacher inservice workshops to provide teachers with skills in the

o

use of microcomputer technology and integration of these into their
teaching routines. In addition we extended the development of the
computer software and continued our data collection and analysis
activiies initiated during Fhe first quarter.
Teacher Training

The three teachers selected to participate in the study were
pro;ided instruction, througn a series of workshops scheduled in our
computer lab, in the use of microcomputers and methods‘in which this
technology could be integrated into actual practice in the special
education classroom. Teachers were taught how to operate and care
for the machines, simple machine operations, use of instructional
software, use of microcomputer records for planing instruction and
for evaluating effects, and procedures for entering and retrieving
demographic and IEP information related to individual students for
collecting repeated assessment information. In addition, they were
shown how to document students' progress on the machine and to
translate records on student progress into instructional plans.

Teachers were given access to several in-house microcomputer
software packnzesl—the CITH Math Remediation Svstem (CMMRS), the CITH
Readability Index System (CRIS), and the CITH Instructional
Management System--tor use in instucting students. These packages

were under development as ongolng projects by the CITH stafftand the

project provided an instructional alternative tor teachers to use 1n
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their claésroom; as well as an opportunity to formativély evaluate
and refine these pr%éfams by heeding the teachers' sugesgions for
revision. Teachers also were provided intenéive insgruétion and
support in the use of these software packages.
.In a series of inservice workshops scheduled over the first

semestexr of the school year, teachers were provided with the
ra;ionaie and procedures for using software previously developed to
aid in aséesément, iﬁstructiod, and decision-making. In relation to
the CMMRS, they were t;ught how to set various criteria controlling

3

the branching capabilities and feedback (correct digits per minute,
.

percentage correct, goals, feedback statements) as' a means of

indiviéualizing instrucfion for each student; they were taught how to

read the student records and advised how to translate the CMMRS

records and SDMT results to identify and provide intensive

instruction needed in math subskill areas for their students.

S
)

Project. teachers were also given instruction in the rationale
™ . . . . . ' . .
Jﬂanecess1ty of running readability indexes on reading material
assigned to students and training in use of a computerized program
for calculating these., .To further facilitate the teachers'
utilization of microcomputer technology for assessment and planning,
IEP's of all students assigned .to each teacher were first translated
into behaviorally stated objectivés according to the format specified
by Mager (1963) and entered into the computer. Teachers were given
intensive training in the rationale and use of these records and
& . . L .
encouraged to use rhese for planning daily objectives, assigning

materials, andifor evaluating their student's progress. All teachers

readily agreed upon the value of using and maintaining this record.
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»

In addition, clearance from the MCCSC special education
administration was obtained to substitute the computer-generated IEP
results, SDMT and SDRT results, and CMMRS record as the teacher's
year—end case conference report.

'Finally, supportive consultation from the CITH staff was .

o

scheduled on a weekly basis and made available to teachers as needed
each weekday during working hours; tegchers made liberal use of these
services not only to correct their ﬁisunderstandings but, to g§tend
their knowledge regarding use of microcomputer technology. A élose
rapport déveloped between the CITH staff and project techers. In
short, every effort was bent toward providing adequate Fraining, aid,
and clearing procedural "underbrush" tc facilitate the teacher"s use
of the microcompter for :he purposes out.ined in the original

’

proposal.

COMPUTER SOFTWARE DEVELOPMENT

The CITH Readability Index System (CRIS) was completed during
the initial portion of this quarter. This software program enables
teachers to type 100 word sections of reading passages into the

computer and then analyze the readability level of the passage using

either the Dale-Chall, Harris-Jacobsen or Spache féadability formulas

within two minutes of the time that the passage wa; entered. The
formula can be préselected by the teacher before the passage is
entered into the computer. The formula, selected in part, is
determined*by the teachers' estimate of the readability level of the
passage. If a passage is estimated to be below third grade level the

Spache formula is used, since it is the only formula that could
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accurately assess readability in this range. Above third-grade
level, the teachers can select either the Dale-Chall or the
Harris-Jacoasen formulas. The soffware was similar to other
software developed in that it was menu-driven and did’notuassume that
the teachers were "computer literate'. Initially, after turning on
the machine, the teachers are presented with a menu (see Figure 40).
They simply have to select one of the options and follow the
carefully sequenced instructions. Ip the event thaﬁ they want to
enter a passage, they simply select that option and proceed to enter
the passage. Once the passage i3 entered, they then,select the edit
option as a means of chécking the accuracy of thzir'typing. With
this option, teachers are ahle to correct misspellings and insure
that no words are omitted or incorrectly otrdered. Once this step is

N
completed, the teacher has the option either to enter additional

passages or to simply process the single passage. As mentioned

previously, the processing takes‘approximately two minutes to
complete. For examples of the coﬁpleted profiles provided to the
teachers, readers are referred to figures 41, 42, and 43.

Following the completion ;nd field testing of the CRIS program,
it has become one of the most frequently used programs. One special
education teacher has analyzed a sizeable number of passages from
texts that they were using nn- has been besieged with requests from

hY

regular classroom teachers to analyzg passages from textbooks that

@

were being assigned to the mildly handicapped students in regular
classes.

The CITH Information Management System (CIMS) has been detailed

in earlier reports. Briefly, this software program consists of five
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FIGURE 40

!.;.;.H. Readabil1ty In!ex ;ys:em

Version 3.0

(C)1982 C.I.T.H. /7 Indiana University
<1> CREATE Passage(s)
<2> DELETE Passage(s)
<3> EDIT Passage(s)
<4> DISFLAY Passage(s)
<5> PRINT Passage(s)
£6» FROCESS Fassage(s)
“7> EXIT
FPress the <KEY> for the COMMAND you desire:

BEST COPY A1/

taks
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FIGURE 41
SPAW 'PROFILE

Fededodede ot deodededeode deode e deded dededede de de dede dede ek e de de g e e e e e e e e e e e e e ek e e e ke e e e e ek

C.I.T.H. Readability Index System / (¢)1982 GJH/RDE/C.I.T.H.
Passage: BFABI009

e e de e Je e e de e e g e e de e e de e e e ode e de e e e e e e de e e e e de e e de e e e ke e ek ek e ke ek ek ek ke e Ak
/ s
Words in Passage -~ FOUND - on the SPACHE (STONE) Word List

WHAT DO . YOU WANT
FOR YOUR BIRTHDAY FATHER
I WANT AN AIRPLANE
SAID ARE , YOU SURE
HER FATHER I " HAD
BEEN ABOUT A DOLL
OR wourp - YOU LIKE
OR A . PRETTY NO
I WANT “ AN AIRPLANE
I RIDE a TO
A CITY I FLY
INTO THE AIR oN *

A DISH I FLY
UP INTO THE SKY
ON A DOLL I )
WANT AN AIRPLANE FATHER
AND MOTHER - WENT TO
THE STORE MOTHER SAY
A PRETTY RED SHE
SAID WOULD LOVE - THAT
FATHER ‘ SAW s A BEAUTIFUL
DOLL :

hhkhhkhhhhhhhhhhhhhkhhhh'hhhhhhhhkhhhhhhhhkhkhhhhhhhhhhhkhhhkhhhihhhkh
Words in Passage - NOT FOUND - on the SPACHE (STONE) Word List

LUPE'S ASKED LUPE ASKED
THINKING *  DISHES PURSE LUPE
ANSWERED CANNOT PURSE FARAWAY
CANNOT CANNOT LUPE'S LUPE'S
PURSE LUPE PURSE LUPE'S

hhkhkhhkhhhhhhhhhhhhhhkhhhhhhhhhkhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhk
Statistics

Number of Words Sampled from Passage = 105

Number of Sentences Sampled from Passage = 15

Average Sentence Leagth = 7 Words

Number of UNIQUE Words NOT ON the SPACHE (S'IONE) Word List = 20
Number of FAMILIAR Words ON the SPACHE (STONE) Word List = 85

SPACHE Index Grade Level = 3.4641
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| FARAWA¥ LUPE'S LUPE = - |

FIGURE 42
- HARRIS-JACOBSON PROFILE

***************************************************************
C.I.T.H. Readability Index System / (c)1982 GJH/RDE/C.I.T.H.

Passage: BFABI(009

KRRRRRRRRRRRRRRRRRRRRRRRRRRRRARRRRRRRRRRRRRRRARARARRARARRRRARRANRARR
Words in Passage — FOUND - on the HARRIS~JACOBSON Word List

ASKED AN ATRPLANE ARE

ASKED ABOUT a A

AN ATRPLANE ANSWERED A

A AIR ‘A A

AN ATRPLANE ~ AND A e

A BIRTHDAY BEEN * BEAUTTFUL P
CANNOT CITY CANNOT CANNOT

DO DOLL DISHES DISH RO
DOLL DOLL FOR FATHER SRR
FATHER FLY JFLY FATHER S -
FATHER HER HAD I , PR T,
I I I R I. ,
INTO I INTO I NS

LIKE LUPE LUPE'S LUPE'S X o
LUPE IOVE LUPE S M)‘I‘HER ‘ Coa)
MOTHER NO . N

PURSE

ON ON. g PRE'I'I'Y , ‘
PRETTY - PURSE \ PURSE '
RED ' SAID ' . { ‘ ‘;_ S
SAY SHE . N :’ .

THINKING 3 ) o,

TO .

WHAT mr : ‘ mum ;» 2
you. . YGUR you :

s
e "o,
* »'

****************************************:/*******************
A

Num¥r of Words ampled from Passage = 105 ., . Sty o

umber of.j nges Sampled from Passage 15 . / ! _ \ ‘
verage tence( Length = 7 Words - - e .’ e
umber - QUE! Words NOT ON the word Llst

méotM ="100°

<

—~——



I~ FIGURE 43
- DALE-CHALL PROFILE
T4
*i’;f*** RRRAERRERRRRRRARRRARRARRRRRRRRARRRRRRRRARNRRRRRARRAAR AR ARA X

. GsI.T.H. Readability Index System / (c)1982 GJH/RDE/C.I.T.H.

§

" Pagsage: BFABI009

WNARRRRRRRRRARRARRRRRRRRRRRARRRRRRRRRRRRARARRRRRRRRRRRRRRARRARA R

* Words in Passage - FOUND - on the DALE-CHALL Word List

" ASK AN ATRPLANE ARE
ASK - ABOUT A A
AN ATRPLANE ANSWER A
A AIR A A
AN ATRPLANE AND A
A BIRTHDAY BEEN BEAUTIFUL
CANNOT CITY . CANNOT CANNOT
DO DOLL DISH DISH
DOLL DOLL FOR FATHER
FATHER FARAWAY FLY FLY
FATHER FATHER HER HAD
I I I I
I INTO I INTO
I LIKE LOVE MOTHER
MOTHER NO OR R
ON ON PRETTY PURSE
PURSE PRETTY PURSE . PURSE
RIDE RED SAID Y, SURE
SKY STORE SAY SHE
SAID Saw THINK TO
THE THE TO THE
THAT . UP WHAT . - WANT
WANT WOULD WANT ¥ WANT
WENT WOULD YOU YOUR
YOU YOU N
RERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRAERRRRRRFRRARRRRAAARRRRE AR
Words in Passage - NOT FOUND - on the DALE Word List
LUPE'S LUPE LUPE . LUPE'S
LUPE'S LUPE LUPE'S :

**********************ﬁ’***************************************
. . -
Statistics

Number of Words Sampled from Passage = 105
Number of Sentences Sampled from Passage =
Average Sentence Length = 7 Words

Number of Words NOT 'ON the DALE-CHALL Word List = 7
Number of Words ON the DALE-CHALIL Word List = 98
DALE Score = 6.66667

Formula Score = 5.03637

15

,

DALE-CHALL Index Grade Level = 5TH - 6TH GRADE
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features: (1) A systematically organized sequence of objectives in
major instrugtional areas (Language Artss Math, Writing, and

) Spelling) acceasible‘by computer; (2) cemputer storage on local

diskette of student-rélated information--demographics, test scores,

- and other records; (3) an automatic daily data storage and retrieval

system; (4) a user interactive method of recording daily progress on

instructional objectives; (5) a system for logging the use of
materials related to objectiveé taught.

Because of the difference in distribution and utilization of
information by the MCCSC district special education administrators
and teachers, the prototypical version of CIMS developed for use in
the Indianapolis Schools had to be modified. Thé ma jor change in tge
software entailed identifying the instructional objective that each
of the three project teachers selected, rewriting them using the
format suggested by Mager (1963) and loading th;se on storage
diskettes for use by the teachers. The MCCSC staff already had
deve%oped an extensive list of stems for instructional objectives.
The stems were used .by the teachers to develop an IEP. However, we
found that aféer the initial IEP is developed, teachers only rqii:y

. ’

' evaluated st:fents’ progress on individual objectives, chiefly by
simply binary choice whether the student had passed or needed further
work on the particular objective., The CIMS enables the teacher to
enter each student's entire annual academic program into the
computer. At regular intervals (ideally daily) teachers call up the

students IEP from the microcomputer storage diskette and enter

oﬁ%eccive data--test scores, percentage pgrades on papers, or

A .
. . ‘ . ) \
soservational information--as a means of updating the studcngf'u

v

Ay
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progress on their IEP. The computer sutomatically prompts the

| f
teacher regarding the instructional objective on which a student was

P

) ot -«
working, and requires thé teacher to enter the objective data. This

system was modified for use by the MCCSC teachers by programming

gsoftware that would allow each student's I[EP to be entered beforehand

0.
s

. ! o . .
~rather than having the teacler enter the individual objectives. The '
system was designed to require the teacher to: review the particular
objective the student was-agsigned, require the teacher to enter

i S
objective data or use obs&&vational data for making decisions

3
regarding a particular stJdent's progress on specific instructional
objectives, maintain an upgto-date record on each student's progress,
and provide hardcopy printouts 9f this information for case

A <

The CIMS was therefore designed to incorporate the use of

conterences.

databased decision-making into the teachers' planning and record
keeping. Moreover, as the system requires teachers to periodically
supply information reéarding the selection of materials usef for each
objective, teacﬁ;ra automatically recorded the specific lessons they
héd used to program each objective. This development allowed
!
teachers not only to objéctively evaluate the efficacy of their
lesson plans, but provided a permanent record of which assignments
they had chosen to teach particular objectives. This feature was
designed to further reduceﬁthe teachers' work loads by facilitating,
planning, and thereby increasiqg the amount of time teachers had
available for instruction. 1Its effectiveness as well as the
ﬁEffectiveness of the other features of the‘CIMS is dependent upon the

. . \ . .
teachers continually updating the records every tew days_(Ldeally

Y
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daily). '

To tacilitate the eachers use ot the CIMS, the project statf
held three demonstrations and inservice training sessions designed to
desensitize the teachers to the use of a microcomputer, and to
instruct them in the use of the software program and its advantages.
In addition, project staff made regular consultation visits to the
classroom to answer teachers' questions concerning the program,'and
to troubleshoot problems as they arose. Consultants also encouraged
the teachers to use the .CIMS and to evaluate the data for
instructional planning. In addition, teachers were encouraged to
discuss problems they.were encountering in using the software program
in the inservice tralning sessions; this information was used to
tdentify and alter teatureé of the software program to facilitate
user interaction.

In addition to the program just described, teachers had access

"

to both demographic data that project staff had entered onto the
teachers' computer diskette as well as standardized test information.
These and other information were eiéily accessible to teachers
through menus designed into the comJLter software. Teachers had only
to log onto the machine, and select the data they wished to review
for a particular student. As indicated in the first quarter report,
all teacher and student use in terms of data and number of minutes
was recorded automatically by the compnter. This fact was not
divulged to teachers so as not to bias inynnv way their use of rthe
software. ;

As wndicated previously, interaction with the teachers during

training sessions and consultation contacts enabled us to identify a
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(1

need for the development of a meLhod.ot automat ically measuring
students' progress in reading during the course of the school year.
Teachers indicated that this type of information would be very
valuable to them for continually determining appropriate placement ol
a particular student during the school year as well as for providing
repeated measures of a student's progress on graded reading passages.
From this informatipn, we began development of a Computerized
Informal Reading Inventory (CIRIS). Development of the CIRIS begun
during this quarter with completion slated for the third quarter.
Development of the CIRIS was designed to further extend the primary
objective of the grant, that of evaluating wmethods of incrgasing the
available instructional time for the special education classroom
teacher, as well as etploring procedures that would increase the
teachers' reliance on use of data for placement, programming, and
decision making in the classroom. Field tests of. this program will
be conducted in the third quarter and will bé descr{bed in the next

report. ~

Data Collection

Data collected during this quarter consisted of daily measures

of the frequency and duration with:which the teachers used the
computer software programs. To control for e;pectancy effects, this
tnformativn was collected automaticalfy and stored on the
microcomputer data diskettes withoutthe teacher's knowledge. o
Information taken from interviews wfth the teachers conducted at the
. Je
end of the year (and summarized Tater in this report) were cbmpared

with the microcomputer-based data to determine the relationship

&
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between the teacher’' s actual veraus reporied use ot the machines tor

various purposes. We, theretore, had access to divect measures ol

'
how much time teachers spent analyzing reading material., updating
computer-based stadent IEP' s, and atudent 4 ute ol computer-assiated
instructional software. k

The intent ot the teacher selection and training program was to
attempt to maximize potential contributing variables to the adoption
and utilization of microcomputer technology in special education
classrooms. By a flexible system, tnterested teachers, well-designed
software, and providing continuing excellent training and
consultation service, it was anticipated that there would be
considerable modification in teacher behavior in terms ot planning,
assessment and evalnation of student performance. In effect, this
approach was design.d to mot?%ate teachers to use microcomputers, not
solely for instruction, but fo; keeping track of student pertformance
and Eor‘adjusting instructional materials and methoas ‘o retlint
student needs on a continuing basis.

A key iisue in determining the outcome of this effort was the
teachers acceptance of‘and use ot the CIMS system. It was hpped that
by presenting teachers with the rationale and advantages of using
this program, and discussing the program, ig could then be modified
to meet their individual needs, hence the teachers would discuss the
advantaces of their operation and adopt it. The CIMS. of course,
represent. our solution to increasing Academic Learning Time in the
classryom by facilitating more accurate and responsive individualized
prozrans and bv functioning as a classroom aitd in collectineg data and

providiag sophisticated drill and practice iastruction,
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. A product ot the infﬂrvncu Nennioan wan the conclusion that che
MCCSC teachers were not 1nlerested in usiog the prototype version of
the CIMS, which was designed as an individual educational program
(IEP) management system, th‘t had been developed yrars before tor the
Indianapolia Public Schools. They were able to designate to the
project staff features of the system which were useful or cumbersome
due to the idiosyncrnsi;s of the MCCSC IEP System. These meetings
then served to test improvement sessions as well as teacher training
sessions. They provided an impetus tor CUnsidufublu software

deve lopment.

5

—
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YILAR TWO QUARTER THREF
é
During the third quarter ot this project several operatiag

objectives were accomplished, First, the CLRIS prugram wan completed
during this quarter. Sccoud, teachers participating in the project
were provided inservice training on use of the CIRIS. Third, post
test atudent data were coll.gted and summarized. Fourth, consumer
satisfaction information was collected from teachers regarding their

evaluation of the, project and sugRestions tor improvement.

- TEACHER TRAINING

Tegchers were also given another two inservice training

o

i

workshops related to the use of the CIMS and CIRIS (to be ‘described
later) during the third quarter. In the first of these teachers wer»
demonstrated the prototve CIRIS program and asked for their
criticism. Based on reiults of these evaluations and in-house
evaluations, revisions were made in the program to increase
useability and to add various feature;L One suggestion made by the
teachers involved integrafing the CRIS program with the CIRIS,
thereby allowing a teacher to select reading passages from various
gources (newspapers, magazines, other texts, technical manuals,
eéc.)_ run readability indexes on them using the CRIS, and enter them
into the CIRIS program in the proper point in the readifg sequence.

A tacher mizht, -for »xample, in addition to having the four or five
extsting reading passages 1n the CIR}S program., enter reading

passages and comprehension qqu[{gﬁ% from other material into CIRIS

and thereby create his/her own individualized informal reading

inventory. Such a modification not only would add diversity to the

- . 164



O

ERIC

Aruitoxt provided by Eic:

& . _
content of CIRIS, but enable the teacher to closely monitor a

student's ability to read various types ofbﬁaterial. In addition to
these modifications, the teachers suggestéd‘that a method of
providing students with feedback regarding their performance also be
included in the final CIRIS software program. Feedback from teachers
related to featuresLthey considered important from the CMMRS program'
revealed that a "motivator" for students was the summary of their
performance given them at the end of the daiLy session. Thus we .

incorporated a similar feature into the CIRIS program and programmed

it as an option for teachers to use.(see Appendix A)

DATA COLLECTION AND ANALYSIS

During the third quarter of the project we also collected end of
Jthe year standardiz.J test info?ﬁation using the Stanford Diagnostic
Reading and Math tests. These résults were summarized and presented
to the teachers for use in their end-of -year case conferences. They,
of course; were also used to evaluate the effects of the

instructional programs. The results of these data will be presented

in the fourth quarter report.
In addition to these activities, a structured interview was
adminstered to each teacher part1c1pat1n5 in the project regarding

their teaching prncti;gs;'chanqes as a result of particjgpating in the

.
a

project, their personal ~2valaation of the wmportance ; he
!
microcomputer in"tt r classrooms, their use and evaluation of the
@

computer sofware programs, and their evaluation or the project and

its probablity of being successtu..v used ia other classrooms.

L&
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COMPUTER SOFTWARE DEVELOPMENT

’ As mentioned above, during the third quarter of the project, the
CIMS final refihements were completed and the field testing of this
progrém was conducted. Further modifications of‘the CIRIS also
completed were:

The CIRIS programiFhat was mentioned in the second quarter
report was field tested in one of the classrooms during the third
quarter of the projectlT The program was installed during the last
six weeks of school at the Dyer Middle School site. A continuing
problem of the teacher in this class involved identifying students'
reading problems and keeping track of their reading rate and
cBmprehension. Fér the most part, the teacher assigned students to
standard texts at the first of the year based on results from
standardized tests administere& at the end of the preceeding year.

It was hoped that field tests of the CIRIS would produce information
pertaining to how the children accepted the program, and its
potential importanee to classroom‘teachers in allowing them to use
information to make decisions.

The CIRIS software package currently includes four or five brief

(100-300 words) standard reading passages at each grade-levels one

through eight taken fr ol B Bricannica Reading Series.
:

Comprehens%on questions rvated to recall of information have been

R .
written for each of thlie passages and are accessible by the 'student

’

readers. Students read the passages directly from the videoscreen and

answer comprehension questions through either multiple cyoice

N

responses or providing brief (one to two word) answers that must be

typed in from the keyboard. Student responses to these answers are

L3

I
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79

compared by the computer against a list of acceptible answers
previously entefed; As indicated in the previous report teachers have
access to either video display of a student's progress record or
hardcopy output in either short or long' forms. An option now
incorporated into the program allows the teacher to create his or her
own reading passages, accompanying comprehension questions and to
convert passages entered from the CRIS program directly for use in
the CIRIS.

In addition to these developments, as described in the
preceeding section é{/phis report. We also created a student
feedback feature that can be used at the teacher's discretion. Upon
completing the compréginsion questions, students are presented with a
video figure of a rocket ship taking off and stopping at various
percentages correct corresponding to the actual percentage of
comprehension questions they completed correctly. The results of
field tests of this program and others will be presented in the final

[y

quarter report.'
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YEAR TWO QUARTER FOUR

In the final quarter of the second year of the project, a

considerable amount of activities were conducted. During this

- quarter; post tests were collected on children from the various

classrooms, years end teacher interviews were conducted, and
teachers'|computer usage data were collected. In addition, consumer

satisfaction interviews were scheduled with the Monroe County School

Corporation (MCCSC) Administrative staff. During this period, we

also collected information on two softwane programs and modified this
software program based upon teacher's estions. Fourth quarter
activities also included presentations of preliminary results of the
project at State and National Conferences. In addition; data
collected were evaluated and summarized.

Post~test data colleqted during this project included results
from the Stanford Diagnostiq Reading Test (SDRT) and the Stanford
Diagnostic Math Test (SDMT). Results from these measures appear in
Tgbles 12 through 15 in the evaluation section.

The three MCCSC teachers participating in the project were
interviewe%yusing a structured interview format developed by‘project
staff. The scale was adminiscereq in the latter weeks of the school
year to record attitudes and perceptions of the teachers towgrd'using
the computer for monitoring pupil performance, assessing and
remediating pupil academic problems, and its utility for storing
information related to IEP'S found measuring readability of various

materials.

‘ 168
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. B .

’ ’ S
Another measure taken included the actual teacher time sSpent on

the computer as surreptitiously_collecte& by the computer. The
results of the teacher logs appear in the evaluation section.
The CRIS and the CIMS software prbgrams were EeVised somewhat to

accommodate the particular needs of the teachers. Further reading
\ passages were added to the CRIS and comprehension items were written
for each of these. The CIMS was streamlined to simglify its use and
to speed up operations. The data from year two were also summarized
and evaluated. These results are presented in the EQaluat%on'sec on

to follow.

-
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EVALUATION - . . e
N a

- S

‘ . o ‘ o o ya
Bloomipgton High School Noreg , v .- ( - XK\W
< \ -« |

SDRT results. OveralT, the results indicate that wery. lgttle

change in s 5dent achievement occurred during the school year. (see

Tables 12 anJhl3). In fact in three of the four areas assessed the

students scores actually regressed. This may have been a function

of: collecting ,the assessment data during the days of the school year

when the students were generally apathetic about the prospect of"
i

having to take yet another year-end test; prefunctory test
administration; or the students lack of academic progress. :

SDMT results. The mean grade level score attained on both the

numeration and computation subtest? increased slightly duri the
school year (see Tables 14 and 15). Overall the students séored
substantially higher from pre to post test scores on the computation
subtest. The data indicated that the students scores &ere only two
years below grade level expectation, yet the rate of progress during
the 1981~1982 school year was such that it was substantially less
than their preceeding rate of achievement. Anecdotal, observational
and computer records suggested that the teacher allocated relatively
small améunts of time for math comppéation instruction. .Indeed. the

teacher spent more time on applications and higher level computation.
. . : (
Dyer Middle School

v

SDRT results. Students improved their reading level achievement

scores slightly on each subtest. Overall, scores indicated that the
students achievement levels were substantially below grade level.

SDMT results. The students increased their achievement on both

‘.‘ &y/
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the numeration and the computation subtest. The greatest growth
occurred on the computation subtest which was the academic area in

which the students received computer based assessments and’

instruction (CMMRS) that was correlated with teacher lead

instruction.
-

Edgewood Middle School

SDRT results. Overall, the results indicated that the students

! attained little academic growth in reading during the 1981-1982

school year. °

1

SDMT results. The math achievement results were comparable to

those obtained in reading since the students demonstrated little
academic growth. It is interesting to note that this teacher used
the computerized math program substantially during the year.
Observational records show'however that the teacher had the students

go through the program repeatedly despite the fact that many of the

¢ 2

students had the request skills when they entered.the program.

Student records siuggest that the students did however increase the
A
v

speed of their computation.

.

[R'e



\ TABLE 12
S

Stanford Diagnqstic Reading Test
/ - 1981 - 1982

PrePost Test Data

Dyer Middle School N=13

Auditory Literal Inferential Total Phonetic  Auditory
Vocabulary Comprehession Comprehension = Analysis Discrinination
Pretest 3.59 1.80 2.02 2.95 2.41 2.23

Postest 4.69 2.17 2.33 3.29 2.66 . 2.50
Edgewood Middle School N=20

Pretest 4.96 4.20 4.30 4.47 4.02 3.95

Postest 5.31, 3.71 - 4.40 4.38 4.92 3.97
¢ Bloomington High School North N=5

Pretest 8.04 - 5.90 5.28" 5.76

Postest 7.82 5.46 5.32 5.54
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TABLE 13
Stanford Diagnostic Reading Test
1981 - 1982
Pre-Post Test Data
N=38

Auditory  Literal Inferential
Vocabulary Comprehension Comprehension

Pretest 5.15 3.60 3.65
Postest 5.43 - 3.42 3.81
b’
—
?“ﬂv ’
EX
Q : . .1 7 3

Total

Phonetic
Analysis

3.39
4.03

i T

Auditory
Discriminatic

3.27
3.39



Pretest

Postest

TABLE 13‘
Stanford Diagnostic Reading Test\v

1981 - 1982

Pre-Post Test Data
N=38 . -

Auditory Literal Inferential Total
Vocabulary Comprehension Comprehension

5.15
5.43

3.60 3.65 4.12
3.42 3.81 4.16
ls
£ ~
. 174
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Phonetic  Auditory
Analysis Discriminatio

3.39 3.27
4.03 3.39



TABLE 14
Stanford Diagnostic Math Test
1981 - 1982

Pre-Post Test Data

Dyer Middle School N=13

Numeration. Computation
Pretest 3.59 3.93

Postest ‘ 3.89 - 4.50

Edgewood Middle School N=21

Pretest 4.54 _ 4.55
Postest » 4.45 3.55

Bloomington High School North

Pretest 4,82 7.12

Postest 5.14 | 7.48
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TABLE. 15

Stanford Diagnostic Math Test

<

1981 - 1982
- Pre-Post Tést Data
N N=41
\ .
\ -
J <« Numeration Comoutation
Dretest 4,06 L. 45
Dostest LA1S 4,76
‘~
A
)
fx
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Teacher Interview Data

Each ot the participating rteachers was interviewed twice during
the 1981-1982 school year. The first interview was conducted in
March with the follow-up interview being conducted during the middle
to latter part of May. The first interview was conducted after they
had been using the CMMRS and CRIS systems for five months but,
immediately before the teachers began to use the CIMS system that had
been customized to accomodate the objectives that had been
specitically developed for the individual students enrolled in their
resource rooms. The second Intarview was conducted during the rinal
days of the schoo! s/car and was desianed to determine the teachers
evaluation of usineg the computer Lo ﬁonltor student pertformance and
to assess and’'remediate student academic pertormance. The qustions
asked, and the transcribed responses are presented in pages 86
through 10l The data indicated that the teachers were able to use
CIMS to monktor student pfogress. however, they had some difficulty

\

modifying their schedules 1ugorder to incorporate the activity into

a
T

their daily regimen. Perhaps, their overall response 1s best
summarized by the teacher, who used the svstem most diligently, when
she reported that '"no one wanted to look at our daily work or
: :

objectives accomplished. . Student [EP planning conference

N
recommendations were based solely on teacher recommendations.
Noither the conference coordinator . nor any of the particpants, were

interested in looking the students program objectives.'”  This

teacher went on to lndicate that ne one ia the school system looks at

‘ 177




O

ERIC

Aruitoxt provided by Eic:

the instructional objectives that the student Qccomplished. Thus,
while she found CIMS useful for planning individual student programs,
she was also concerned by the lack of recognition and commitment by
the school administration and other teachers. These concerns coupled
with the additional time requirements prompted this teacher to
reconcile her own use of the system. These tindings, which are
repeated across the other teachers interviewed, suggest school
systems must reconsider the requirements imposed for the development.

[mplementation and evaluation of student performance since they
appear to be encouraging teachers to comply minimaly with the
requircaents of the law. In addition, such short cuts appear to
adversely affect student academic achievement,

All of the teachers intarviewed eadorsed * - noti .- of having
computers 1n their classrooms and were most tmpie ' .ith rhe
assessment and remediation programs that enabled them to assess and
tutor individual students and obtain iaformation rogarding the
readability ol textual marterial, These activities enable the
teachers to use thelr time more efficiently sgnd enable them to

+
complere more work without haviag to spend additional time on the
job.  Basicallv, the research team concluded that this group of
teachers were interested most In using service soltware systems, Lhat
15, sottware that provided a service © it 1its ia the current

i L
ecological and tustructional, structare ot the classroom.  This
suggests that they were generally happy with rhe way that the
classroom was being run and 1t the computor cnabled them Lo provide
more individual Lustruction to w[wdnn(:‘qnd keep copious records ot
.

the students pertormance, then that constituted an appropriate

computer application,
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STRUCTURED INTERVIEW . ,

"'1. Approximately how much total time per day do you deyote to teachlng? "

1&0“ much time per day or week do you typlcally engage In the following activities:
L 3

A, Revuewnng and corrcctlng student.papers
8 B. Writing daily instructional objectives for (some, all) students (circle one).¥
' C. Developing informal test information, analyzlng formaﬂ\test information.
- b. JAnalyzing informal test information.
_E. Revnewung instructional materlals, .
F. Reviewing and updating student 1EPs. .
G. Assessing. instructlonal ‘objectives.
. H. Evaluating the effecttvkness of instructional materials,
L) 3 . : e e s
L. . ) §
3. What student performance records do you' keep?
b& How often do you‘review and update these records? - ' )
. 3 Lo ) . ) . N } ,/\,2\
5. How often do you amenister,stanoafdized tests? y : ' o~
6. Ho@.often do Yyou administer Informaf tests7 oL L I
7. How do. you typtcaLJy select an ihstructlonal technique for a student7
B " . aai S . »
- B: ‘How do you select c icular materlals? A & \\
) - L K , P N .
9. How do. you evaluate the’ eéfecttveness of currtcular materials? . : _ 4
~10. .How helpful are s%udeni's lEPs in planning'daily lessons? ,
11.  How much tlme do you have for plannlhg dally tnstructlon? . ) "fg
12,7 How tmportant are dally lesson plans for each stndent? v 9;46
. oura ly pl 7 -
13, How does-your school SYSIQD encourage dai 4 p anning? ..

1k, What*?lncle piece of‘ﬁnforma ffhseful in determlnlng whether a

]
student s succeedlng or npt? )

® . - oy . ‘
15,7 Ho: helpful would you flnd computer p.gbared list%?of student daily performance
.information. - o R i : .

’ ‘ T o - : ? ; v a
16. How often would you review such infBrmation giyeh'jour present ﬁoigz;—’)//////

17. How of terd would you review such information if you had time?

« How he )ful woul d |t be for you to have weekly lnFormatlon on the read:ng rate and
, comprel cnscon scores on your stugpnts based -on standardn?ed gradé-level7

. o

Q

19, Haw' holp l would Tt be for you tg have danly graohs ava:lable for chartlng each of

) your >tu8bnts progress on basic arithmetlc skills in teq@s of porccntaqc correct,
cnrrrht ‘rate, and error rate? , Q%? ' '

a:’. ~' ‘ ?v g 1 '\ ...., | e ," ) | " N ,.‘-“ . ‘.l L ': i,‘f' ‘_~ B 9,)
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3/2/82 STRUCTURED INTERVIEW, Part I

’ . v
-

87

-
A o
1. Varies from 10 to 12 hrs. per day plus 6 to 8 hrs. on weekends

2. A, .2 hrs.vﬁer ~day I c ,

- B. ’n lesson plans 30 to 4% m1n 's per day for ALL studab

t

C. Jﬁhrs per week. on’deVeloping informal test info; -
analyzing 1nformal,¢est info occurs "nightly,"” "all the time,"
“daily quizzes: g1ven. summary: -1 hr. per day approx.

D. Beginning & end of yr during Pre & Post (about a two weeks
duration spent on gnalyzing formal test info.

E. 5or 6 hrs. per wqek stHt sea ing for appro. materials... looking
s through I1.U. pmtariq1s Tibrar@ cetting lesson plan books from
&y other teachers, *ptﬁ

b

-n

. week]y o) evér 2”Weﬁk§ .+"a weekend ritual”... "getting faster"...
.2 to 3}hr5°§pvery other week;
f J .

VR :

—

S
1

*

=

3. taken, frdﬁ 1nforma1 *nfb/test data .reviewing objectives through the
lesson plan.. ,somet1mes write "not relevant" or "not appropr1ate"
_for the ftudent S currfculum .not dated daily, 'but everyone's
w%S s looked at & assessed every day
this nesponse relates to D above: approx.'ly 1 hr. a day)

Bl

*\,ﬂ. a coup}e of hdurs a week

3 \»Ail qrades»from quizzeSs and tests...grades on certéin projects or
. assignments..

Pt Keeo me of their work showing what they re having difficulty with

‘Bach area... in thick file folders..

. 4.L'Pu11 them everyday to put someth1ngj9n them, esp. 2 or 3 times a week..

& esp. now w/conf's coming up..

one but the teacher G1zzu} .1ooks
at them.

5. Twice a year . , ‘ o

6. Almost déﬂy 4

7. Based a lot on student's reading ability... aftef.l or 2 months of trying
diff. methods you decide what works best.,. what's most motivating...
‘e.q., like usina the blackboard for math.

8. Soc. studies, science, & Jang. arts: it's what's available b/t special ed.
teachers... '
Readinq & math: depends where they individually place an pre-tests...
: A

9. By using them... reading throUgh the teacher's manual first if it exists...lookir
to see what sequence they use...may want to skip units that aren't appropriate.

] . ' ) L
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~ o 3/3/82 | STRUCTURED INTERVIEW, Part I1 i

10. "somewhat helpful on daily basis"...'more helpful in planning. units."...
Need to work through intervening steps...IEPs more helpful as goals.

11. "time after school...spenf time preparing & correcting tests...How long
is an evening? I probably spend 3 or 4 hours a day in plannlng ..
searching for and writing materials." U

12. "I think extremely important...I'm compulsive about it...The day goes so
much smoother..." Might not accomplish everything...but unless you
plan it daily, you end up winging it... which many other teacheys do.

13. "They don't," Coordinator and principal each once glanced at her lesson
- plans on a school fear... “"A sub should be able to use mine." They
are done on the teacher's own individual choice because po one iﬁgs
,anything'if you don't. -

14, Daily work,and test scores...don't have to be long and formal...like a little

quiz of 12 problems. ;593 M
’ ! ¥

15. "Information I get from math is very helpful...If 1'm feeding it in?..

I guess it could be...If you were made accoun;able it would be...

But only if a supervisor checks that it's done... Most people only :

start#pulling daily student work performance i weéks before a conference...

The conferences golgoo ﬁaSt go utilize the da .

w

\16. Maybe once a week. .

17. Daily or everﬁ_other day.
18. "Very...It would be really helpful,

conctete to look at...
head’"

19. "If the kids could see it could be real important..." Sometimes fof the
teacher, too, it's easier to visualize something for comprehensxon

regarding the student's progress.
o . .

Q2

¥
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STRUCTURED  INTERVIEW - 5-~13-82 (Post)

s

A
1.‘\Teachlng and Prep., 8 - 9 hours a day

3.

4,

5.

6.

7.

8.

‘errnmnly

observations

Wb

a. 11/2 - 2%rs/day y
b. Planning objectives 1 - 1 1/2/day
¢. 2 hours/week writing tests ,
d. Refer back to Stanfords once/month & IEPs scores also
e Planning 1 1/2 hours hard to say how much time I spend looking for
materials
f IEPs = At least once/month but usually every 2 weeks
8. Formal tests = weekly group tests are given
h Sometimes immediaEely - usual%y every day by Prep period
[\

Spelling - graphing student test.performance

Math - in multiplication & division administer 3 min. timed test weekly ~
Weekly scores language arts papers .

Behavior problem, critical incidents, tardiness/absence /
SRA weekly tests in reading ,

Written work - no grades - attitude, qn task L .

/:"\1

Daily
Pre - Post Spring & Fall . . %

One 3-min. timed Math i . )
.One unit test per student per week,IR oclal Studies, languageéarts,
math & spelling, science, also language arts-creative writing. '
(s.S5., L.A., Math-Fri., Spéllingf?ri. Science one semester & Social Studies
one semester) 4% ‘
#* . A
#or an individual child = 1 & 1 1/2 weeks to try an instructional
technfque

Select lower objective on hierarchy - as étudqpts acquire skill-go
in sequence, e.g., Use a lot of supplementary ideas in Addison-Wesley

#1979) can provide drill and examples for S$.S. and Math. Iy

In other arcas: teach whole class in standard'materials .
. . R 4 N N,
o DAt

- Answers above.

Not alwavs helpful - sometimes 0O's are unrealistic
Helpful in that supposed to be somcthing they cgn do
Parent Contact information is helpful

).‘I,_

45 min - prep period
“ . . . e .
45 minutes expect plan but thev don't monitor. lesson plans

o . .
Daily work--even more. than tests. Some stadents panie on testg--
looking at math tests, e.g., working one on ong~-making informal %

3
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15.

16.

to calculate. No one (con .
objectives accomplished. Conferences.based solely on teacher recommenda
Conference coodinator did not look at objectives. No one looks at '
objectives accamplo d. Many teacliars do not keep daily objecdives

for that reasoff or er to IEPs

Used it only to understand CIMS. Yound CIMS fyustrating because it
‘took a long time to plug in information. Should have had it whole
school year. But didn't rely on it for conferences. Received it too
late, no one wanted feedback. However, on math - which wanted feedback,
kids wanted to see how well they were doing.

Would probably review it weekly ~ not enough time daily

unl& really like to have. CIRIS - ] do it subjectively now - would
like to have Bome .time of measure -- mid to upper réaders. Lower
readers.may hAive a problem because they are reliant oh others to
providé words that they didn't know

‘o What weie gome of ‘the advantages of having the computer in your room?
AV, a. Students Piked the computérized math program and working on
‘ the . computer. ‘They thought they had a better class because
tﬁ;y had a computer whereas other classes didn't.
:/’ g
j < .20, ‘ﬂhat were some of the problems you encountered with the computer? ‘
P a. Math program éibftware. Nasty "glitches" were worked out but there:n
“ ° are some in division. For example, I have two kids in division ¥
™ . “aqgd if they mgke a mistake, it gives them the samg/problem over
. and Qver again indef1n1tely . P
L b, PE evéf&&hing went smoothly I didn't have trouble with scheduling.
S sépeduled'éhiddren during reading and during math program.
However, 4F there was a break in routine all the kids didn't
get on the machine '
c. ,Other problems iJE%uded oneé ch who was Very“compu15ive who
ould linger over all time. Another child was 1
off task cOtally and 1t as difficult to keep him motivated. - e
. }%\ »
. " d. Students liked it better when they got 1mmed1nte feedback on
s their perfqrmance. (e.g.,. "great", "wrong") and'were 1ntero$}iq
_'in knowing how they performed at the end of the session. 1
didn't’ try out’ the graphic of performance options (graphing) v
° ' o P
m - 21 What is the inpgrest in computers in#&our classroom next year?
"a. Very interested e

b. Parents are intecrested /

c. [Especially interested in/the math programs

.

d. 1 used the readabilifx index a lot to advise teachers and for
ordering new matecrials. : 183
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22. lou sgg as the future of microcomputers and Lts uge in the
c ‘and your involvement with them? N
'}' ' !
d Like to learn'to\program. to develop my own sof tware. *
b. I d 1ike a spelling program on disketteb
. ‘-
c. I'd iike something to store' test informatton.'
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3/10/82  STRYCTURED INTERVIEW

l . 8 hours ) ’
: “‘ﬁ

2. A. One hr. a week..."mbst.of it's done as they're doing it...on the spot."

\ E

.B. '"Zero...probably an hour a week."
C. Half an hour a week
. D. "For case conferences and case reviews...25 hours thHrough the year."
g

E. ) hour per week

F. [EPs are kept on cards made up by Jill..."check once every couple of
weeks. ..} hour every two weeks seeing what they need to do..."

G. | hour or ! hour per week
H. 15 diﬁhtes a week
"

3. "Grades...ﬁ?rodqqis fog case conferences.

b, Crades

. . g s
» 5 N ) n EE N -

ry...
L \

they got the materidl across...; whether thev were interesting,

whefher kids tomplained: whether variety offered.

¥

"Not real>~helpful...they give you direction...but daily lesson plans come

M IEPs providey "overall direction" but teacher is not tied lnto
* .
. @
inutes ) . ot -
12."S many classes I teach are self- contaimed . bl th;:y are important even
though sthectS are tauglt aq a class."

-

L4 . a . R 2
‘13. They provide prep period. '

14. daily work V\\

15. "The wav things are now, it wouldn't be real useful fer case conference. ..

hecause the information isn't necessary or expected hv the (Special
Education?’hepdrtment. X

oir leifniﬁg style...whefhé&kig's visual or auwditory...trial and‘z:roréﬂ

, CoL .o : ol nN
yhave a lot to choose from...what™ I can find...myself, other teachers,

from
LEP.
~
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16. "Mavbe weekly...not dafly."
L

17. "Do it *dallv." 3 .

18. "Wuuldn t need lt...my kids ébn t make great strides...'
"%

19. "Not real useful either. i

e

".'J

@D

{3
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Structured Interview: Post /
5/13/82

The interview started with Mrs. Grabinaer mentioning she's only been workina
with CIMS for 2 weeks.

-

1. "It's the same (as 1as€'1nterV1ew) ..It hasn't changed."

.’,ﬁh I
2. A. "Hasn't chanqed -

B. "Hasn't changed. It goes with planning...for all students.”

C. "Hasn't changed. Particularly because of the time of yegr. IEPs and
case cgnferences have a]ready been done.

A9 \
D. "Stayed ‘the same." . '

E. "“Stayed the same."

»

" .F. "Stayed the same." . IEPs were all done and handed in before receiving CIMS.

. "Abc'nt the same. “ Now 1nstead of putting on cards in gy 11tt1e book
it takes longer®to phat it on computer. To put five kids on the
computer on_Friday it took 12 minutes compared to 5 minutes with
recofding inYarade bpok. Probably quite a bit more time right now.
Don't think~the time'will improve that much. Takes time to get back
to beginnina to start next student. Take5*more time to docUmenx;w1th
the computer. Have to take notes while asse551nq k1d to get data

" for the computer. |
. |

H

H. "The same." /

3. "Same as last time- grade book, individual files of IEP objectives oﬁ}
individual cards. Since conferences have been reviewing in math,"
(I. e., don't need to keep cards.) . so
4. “"Same as last time- when I'm doing it. Last couple of months don't need to."

1
5. "Pre and Post"...Q..."per yeap"

"The same as before- weekly, but it hasn't changed since CIMS."

”Theirﬁstrengths and weaknesses- the need of the student...trial and error...
If it's worked before."

8, "What's available." Q "To ‘me at(%y building. Depends on needs of students.'

9. "Informal tests. In assessment of siﬁttino »;/ith kids‘o see how they're
. doino." (i.e., observation)
10. "They aive vou the loga-range goals to work toward- but the daily lesson plan
‘are teacher-initiated.” ’ ) o

0: WYWhat do‘wou do 51nce‘y0u don't have IEPs anymore this year?

A: "Contmue‘ teachmq Prom [EP even after ﬁ\e annual conference. Keep

o~ L 187
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proaressing, depending on what student needs. Teacher discretion."”

11, "55 minutes a day." \

12, "Very important...to keep continuing in progress. To kbop clarity for
myself. To be able to break it down to see the progression of what we're
working from. Need that orcanization."

13. - "They give you the time to do 1t- but they don't require you turn your
plans in as some schools do."
r .
14, "Daily work."

15. "Right now ! wouldn't find 1t useful because we're not required to keep
detailed.information. Right now the way we're set up..."
“The system- it's 80% accuracy. Since we're not required to do that..
But even so, a daily performance print-ouﬁgéayldn't be that useful."

16. "Probablv weekly... 1 would look at those wh
for the next week- and for lona range."

I do my weekly planning N
N
17. "Ideally? Daily."

18. "I don;t feel that would be useful at all. Maybe monthly. Or quarterly.
But not weekly. For example, I've been on CIMS four times in the last®
two or three weeks." §She said she could do it- GJMS- because of
havina a student teachdr,: because she didn't have to use pfanntng time
for her class.)

"Even without having planning t1me, only once thib& Week did I have time
duwing prep to use CIMS." i

"Can't say every day I would have ten minutes during prep- depends on what
needs to be done that particular day."

19. "The kids miaht 11ke it- sometimes the kids are motivated by seeing their
progress plotted. For the teacher, no utili€y. Teachers need the )
information, but not necessarily daily, and not in graph form. But the
kids mught 1ike the graph." p

Adg;tiona1 Comments:

1. If we do this next year, 1'd like to have the post-tests done before cdnfeFences,
which means the end of February in order for the data to be useful to me.
We teast anyway at the end of February. The kids get really bummed out
beina tested so much." !

2. I.would like all instructional materials to be put at 80" criterid®, since tﬁat
is what we use. Because otherwise the data is usejess.

(She was reminded that sre  ~uld have reset the criteria if she had wished.)

sy
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3. "Some of the rates are unrealistic. I would 11k0 to see rates fqnored,
because I'm more concerned with accuracy anﬂ not speed

"It’s okay to have rate on math software proqram but not on CIMS' other math
objectives. Our kids work very slowly- hand enouyh to teach accurdey
without worrying about speed. Sometimes it's okay...e.q., for
multiplicatiog facts. But fractions or 1ol div1sion. no. Also, too
doifificult toaVeep time record for CIMS- not realistic in the classroom.

I don't care if they (students) do it slow.You wouldn't get to other skills
- tf you spent time teaching rate. Don't know it they would ever improve
: on speed, even if we worked consistently on it. Who's to say they're not
workina that fast versus they're off-task (e.g., going to the bathroom,
talking to peers, sharpening pencil)."

"Classrooms just aren't sterile situations."

5
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1/5/82  STRUCTURED INTEFRVIEW

/! -

1. 8 hourn ’

2. A. "I do them as they come...when they do their math _sheptasl give them
calculators to cheq&them... t's & contindal proceas' (reviewing «
correcting papers){zgﬁf_ [

B. Teach directly from the student's IEP... d:(hﬂ't have time to write
other lesson plans...goes ahcad and tcachdy other skills from the
IEP even when the sfddent doesn't accomplish lower objectives because
"the student Ezis stuek and can't Learn'" something. Thus the IFPs
enable the teacher to do a lot of reviewing and eventually the student
. learns the skills...
Summary: daily instructional objectives are written for NO studcents.

C. She tests main concepts from the test which the rep. ed. teacher
send with the child. L
Fveryday informal evaluation is done in math class.
Summiary: One-third of each class period actually spent preparing &
¢ evaluating...the rest of the time the child {s actually doing
the class work.

D. "About 2 hours a week...an overestimate...not every week..." She
checks the Stanford Diagnostics...and during a real need she
¢hecks the psychologicals in the principal's‘office.

E. Modern Curriculum Press ordered to meet s{udent objectives...

"preparing teacher-made things for math happens all the time...
omputer only resource for math... Constantly making worksheets for
science and soclal studies..."

"1'5 hourd own on paper what's needed. . .half~-day or longer
mixed in ¢r teaching responsibilities..."”
F. "I don't update it...average about ‘bnce to twice a week make notations o
on the TEP...Each student getaghit once or twice a week." - .

Voa A

G. "rormal tests aren'r donce. but evervthing they do is being evaluated

even thouul child doesn't know it..." -

A

H. "I suppose I don't consider whether material's effective,”"but whether
child 1s suited to the material...
]
3. Keep work samples of what math Mjectives mel. .. koed a prade book...notations
on behavior goes in yrade hook . ..tiles with work samples and workbooks...
\ ~ data on the comnuipr... .
- {.’. A“b‘l( ) i i
4. Don't-until CaSeic@hﬁgrcﬁﬁﬁmﬁhgn ]””\lnﬂ for czamples to show quwan...nnthing
" not npeded tpé%;ﬁgts.F0$§q§_oﬁtm.. . ’
L TR P I

A

P ‘ o Q{ﬁf«ﬂi
\)‘ . e - & ' 5
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Aruitoxt provided by Eic:



5. "I don't usually at all... but there's a Stanford given here at the uchool. ..
ALl 1 pive la dnformal.. . But Bripance Fradential Skilly are ptven, . "
and Brigonece Baslce Skiltlu... at the end ot the yvear by all Special Fd.
teacheru. .. '

0 "Not unusual to be dably, but nomettmes we (e teacheor, Mo, Granger ) don'y "

7. "I look at what needs to be learned... T attempt to break it down in
slmplest, largest wav I can...l relv on old favorttes,.." o.p., it
of vocabulary cards she makes for scéence, or nutrition, or some other
tople the child {s studying In another clana. ..

Note: Mrua. Granger s both a resource teacher and has some students
asslpned directly and only to her for some mabjects,
\

8. "Talk wth other teachers to sce what's etfectlve In readioy rooms. .. look
thiheh catalogs...there Is a materfals ¢onterence in Indpla, (at CEC). ..
look7to sce how others are doing thing:s..." A

] "

9. If students show growth... I they're accomplishing what materials say thev

shoutld do... vyia tnformal testing... whether kids show Interese...”

10, "quite he'lptul.ooused a lot as reference point... L expand a lot on what Lhey

request.’
11, Oge» pegiod for preparation...H0 minuteso..They're (ITPs, not legson plans) ¥
very fmportant.'

12. "For me to know each day what I'm »oine to do is very important.'

t3. "They give you a plan book...Principal insists on picking, up the plan book™
at the ,end of the vear... They assume vou use it...In one's evaluations,
the special ed. coordinator looks tor lessom™plans on vour desk...The
coordinator was in twice last year and not at-all this vear.

’

™. . '
14, In conference:  test results on standardized & informal tests
On dafly basis: "Tt's his (student's) attitude and hehavior." .
i

.15.."Which would mean I'd Have to plug im evervthing we did...I don't know...
A Something's got to happen with time factor and organizational factor...
&’ don't have much €ime to pluy in the information."

. But once the data is there, "I'm sure if I could look back at the lists
N it would he helpfu¥...l don't know hdw I codld plug in informaticn
PRl torag X . .
° all dayv nnymorewthan use the plan book."
16. "1 would imagine once a week...If T could set aside one dav, . as T'm putting
i . - 1 . .
e in new information, the old wouldo't de relevant G necative consideration)...”
iie .

wacet

17 If she had unlimited time to see how all were doing on IFP objecrives,
probably would still look at it oulv onte u veck. g "SometT™es 1 lose track of
rimc/pcriod on teaching an objective...mdvbe could see a parvtern.”

18. "I'd like that a lot.”
AP

19. "That would be excellent."

o ‘ - | ' : 191 . _
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a‘%ﬂ”f‘“ ' Structured Interview: Post

PRI
YE 1182 o <

# »

1. "Busy all day- / per-‘j%'_,.é;O‘.) - 3eav

vy B 5
2. A, "“That's tricky hécﬂd‘bk [ often give: the calculator to the Students
to qo over their math sheets. Mard to way becawe 1ty incorporated
into other activities. Total maybe an hour a day- depends on how
much pnpn? work fs involved (in their school work). Sciencd $nd
social studies tests have to be graded...study work sheets. ..

B. "I don't write down in my plan book. [ don't use my plan book. 1 don't
actually make notations (just mental notes of what kid is daving
problem with): Just walk around the group to see how kids are doing.

' Too many thinas going on at the sdme time. Do check-ups ogce a week
on states in science and social dies."

-

€. "My informal stuff- that's a contg rocess- I don't know how Lo put

a time on it."

D. "I take the Stanford Diaqnostfg‘ tevel in readjng...Grade level in
math doesn't help because Hmydea¥ing with specitic objectives. ..
then ['ve arranged a color-cqded chart to see if Johnny can read(in,
such and such a reading k¥Wthiggage). If the kid hasn't moved in
arade level in years, | kego “same (grade level). [If they move,
[ qive a ranae of materiat®s..but it dodn't take more than 20
minutes to write the whoTe thing down. When 1 find out what readability
level is, I chegk the chart to see that they'r reading in the right
book. [t's an‘easy, clear-cut way of seeing it all in one place on
one sheet." '
[, "I don't know. I've got the textbooks for science and social studies
and we're stuck with it. And ance I've ordered what [ need to
order, we're stuck with that. [ probably do more reviewing of the
literature aspects and things we use from the library. ~A lot of
the math is teacher-made, constantly chanaing depending on;what they
need.  1'11 adjust and simplify materials into an easier mode of
Yearning from the requiar ed. teacher's material or test. By, cuing them
sthev do hetter than (otherwise). v

£, “Lﬂifn't feel 1 can change the IEP... it doesn't happen that often that
student is moved to a lesg restrictive environment. If they do go
to a less restrjctive class, we'll often leave ther on indirect
— consultation. 1f the student is meeting qgrades and successful in
reaular o4, class, then at the conferenc: we recomrend FT reqular ed. |
A1l 1 do tken is keep tabs on his grades. Q To “ind out if he's

flunking or not ta keep the parent inforred. "

B, "To <y when thov're mer ' (Yes) “Twice a month or se- it takes awhile

N, to learn thinas. and tion | take notes. Dut alsa after vou've been
e teachine ahile vou know the proaression of what thev need to do _
by looking at the math chiectives. It's more tre frotish and feadinn .
. r N = -

objectives you need to douple-check wor often .
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5-13-82 .
. H. "If thesstudent sti11lfai1s, after you've prepared some material, then

you know immediately you need to try something else. It happens more

with science and social studies."

3. "I keep (1) samples of work, (2) notations on behavior (in a file on each kid,
where IEP and letters home are kept...), and (3) whne we have a flareup
I immediately write what happened, what should have been done"

4. "Once they go in the folder they pretty much stay there until conference t%me.
Then I can show reasons why he's not performing. Although every
time I stick something in I glance in to see what's there. On
the whole, several times a week I'm poking things in there. I delete
abehavior stuff and work samples if they're going to the high school. .
[ keep them if I'11 have the student next year."

5. "I like to pre-test and post-test. Monroe County likes you to use post-tests
in the spring as the pre-tests for the fall. So I'm going back to’'my
. way and pre-test in the fall. The 'students like to better themselves,
because they want to be in regular classes. Some feel defeated. before
they start, but the majority are eager to know how they're doing."

6. "A Lot... They don't know that they're tests but I regard it as a test, I.e.,
a check on their-abilities. They Know they're tested weekly. I test
them more often."”

7. "Trial and error...what ever works...you get Some'information, clues from the
. psychometric report... Just by how the student's working. Try 'til you
find what works & finally knowing.your stydents.”

8. "The textbooks are adopted by a textbook committee and I have no say...
Greaters say in language arts, but funds are so limited... The BFA

(a reading Kit) was just handed to me... . When I'm ordering materials I
Took for simple lay-out, a Tot of repetition, very clear directions,...
do they meet my objectives... ‘ : , *
9. "If they're effective, caﬁ the student actually meet the objective after
using the materials... I'd probably design an informal way of ~N
checking that out." P ‘
#10. "They're more helpful in general kinds.of ideas.., A guideline of things- 4-
to get accomplished. In some instancesh like the phonemes, you work
- out specific flash cards." '
1. "They give us one hour, of prep time, but I'm planning off and on each .hour ey
of the day...planning the next day." P
ey
12. "They're very important...need to keep track of your goals." g
13. "They hand out a plan book that they collect at the end of the year. I'm £

writing tomorrow's work sheets even though I'm not writing it down in the
planning book.. Time to write it down isn't there."

b
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14. "How comfortable/ he is with what he's doing... Inability to perform something
‘ creates a 1ot of negative feelings and frustrat1ons Besides the
obvious of getting them all right on the sheet. -
15. "It would b? he]pfu191f I didn't have to take time to put it in. I'm going
to have to readjust how I do th1nqs I woyld rather spot-check. ,
Ideally it would be wonderful but time-wise it's impractical. You'd need
another whole half- day to fo your computer properly. Sampling would"
be more effective. Like Monday.and Tuesday sample all math and
“social studies. Andther couple of days just the langauge arts. and
that wouldn't Be the total 'population.
There's no place to record behaviors, and I have behavior ob3ec;1ves and
1t S rea] tough to show how they! ve improved.

- 16. “Honestlv I would look at 1t whenever I was having troub]e with a group
or series to see what was happening- (otherwise) 1'd glance at it weekly.
JS1f 1 wasn't successful, I d go to daily looks.
17. “"1f 1 had the time I'd so it as often as I could... more often with a troublesome
group. Dai]y'wdu]d be nice, but weeka*for sure.. ! .

L]

18. "THat wou]d be very helpful- that would be wonderfu] I see it as a
. tremendous aid. and support and back=up and confirmation of how you're
doina. Not only for my knowledge, but for the student’ s knowledge.

19. "From the teacher's. standpoint I can get the graph .or the tabu]ar I like
ﬁ' _ both of.them, but I wou]d 1ike to see the graph for the student to see.

-

A

Additional Comments

I"ﬁ real concerned about the Brigance (reading'comprehension‘passages) not being
what they sayv they are. . : , ' '

"1 find the time aspect to be a real problem.

\j!
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The compilation of the number of minutes that the- individual

.

teachers used the three computer software programs is presented in
Table 16. The data clearly shows that the Edgewood teacher used the
gystem far more than either of the other two teachtrs. In math she

used the computer twice as long as the cumulative time accrued by the

o

other teachers. One must question the appropriateness of frequént

[N

f
use, since the mean math®achievement test score Attained by the

A

students in her cfhss was approximately €ifth grade, which exceeds

the difficulty level of most of the QMMRS content. In additlion, we
afound that many stadents weat through the entire CMMRS prégram twice
‘ddring the séhool year. ‘Thig represents an inapprqpriate use df th;)
program.’, It appesrs thati;he teacher expected ghch student to spend

f
approximately 5 minutes a day on the computer, regardless of whether,"
. A

. they needed the work or not. The same teacher used the readability

o8
)

system the most ex;ehsively. She established a cooperative

arrangement with the school librarian and the other special educatiow

7

_teachers whereby, they could enter stories Eor'which;they wanted to

knq@ the readability level of the passages. Consequently her -

Ao . ] . } o ’
aéﬁgggated time on the machine far exceeded the other teachers. The

| - ey . “
teacher at Edgewood again accumulated t%; most time using the CIMS

program’j Part of the diffgrehce is attributed to the fact that she

conducted her year—end case conference during April, while . the other
’ g ' M .

teachers had been compelled to completeff them during March.

R

. ""

[



TABLE 16

| g\
[ S
Teacher Use of CMMRS: ’41 >
Number of Minutes Per Month, 198{-82
" ) \ '
' ' : : School Year
Schoo]n Sept. Oct. Nov. . Dec. Jan. v Feb. . Mar. Apr. May - Total Min's
2w’ sa | 7 | o 0o | o 0o | o 0o 81
North - : . . .
. . N | .
- Edgewood‘ 90 232 312 2 ‘1§9 168 197 1 21 LN 1,174
Dyer > | Zn 21 | 92 1 206 | 0 " 0 591
. \IA‘.
Teacher . Use of Readab1l1ty System: /
L,/ - Number of Minutes-Per Month, 1981-1982 :
N A
« T ) School Year
School - Sept. 'Oct. Nov. Dec. Jan. Feb. Mar. Apr. . May Total Min's
: T . J ' | e
North ‘ 172 | 66 | 230 200 0 | 3 . 0 23 l 0 1529
| j I | | ' B |/
, , prd T T ; - F
Edgewood | 768 7 . O 0 |°59,{392 ; 0 325 | 13 1,564
4 /\ ! ' ‘ L ‘
oger | o* o+ T3 i e | 3 .3l omlg 393
| N B iy .
Teacher Use of CIMS: !
Number of Minutes Per Month, 1981-82 -
- e ‘ ~ School Year
- School Sept. Oct. Nov. Deg. Jan.  Feb. Mar. Apr. May- Total Min's
T 1 | | | |
Cpp -- — - R -~ 0 38 | 4g 86
North  _ S j/ i ‘ ! o ) qu/{ .
, ‘ f co , ; ; NV
Edgewood |- "=~ .| TT ¢ T ' % N T T - 580 |~ 4 673
NS ] } - : g - ,
Dybr L - - TTmsf o-- ! 84 65 0 149
////:A ' ‘ ' l ;
\ . / . a ! 1
- x Computer in classroom dur1ng th1$ month . . - ,/ ,
) .
-- Software program not ava11ab1e during these months.
BN ¢ : - .. ‘ , -
" [ - 4 . '
J. ) " . ‘y . ¢
[ » .
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Correlations Data Review
1 , §

The data .clearly indicates that there iy nolt a signiticant

relationship between the amount of time Ehnt the students spent
working on the CMMRS and their score on the Stanford Diagnostic Math

Test. In fact the Edgewood data indica}es a negative relationship

between the amount of timeathat the students spent on the computer .

Fd

and their -achievément as measured by the SDMT. The data reinforced

the hypothesisithnt the teacher did not use the program correctly. v
: . ,
Rather than using the program tq;supplement the classroom instructién

of the.students, who need;E_needed additional drill and practice on
* . , . p - ! : Ll
: computational facts, the teacher assigned every student to the

progrém, Judging form<the pretest jata a preponderance of the

.

students in the class -should not have been assigngd to.work on the
' v oo , :
program. On the other hand the teacher at/Dyer‘inporporated the =

. CMMRS program into her classroom instructional program.and assigned
. - A -
\ students to the program selectively. This approach'appearéd to
4 ‘.

N s .
‘produce "the most affective result%, A final caveat, .which must be
4 . : ‘

~noted, is that the CMﬁRSitgught skills were not highly correlatred
. fd

-

with student scores attained on the SDMT. (see tables 17-19) Thus
student growth on CMMRS may aot be accurately measared p& the SDMT.

, " / The remaining data indjicates that there were only' low order
' [ P AN
- \Y q

‘)/ correlatigns between -the atount o
v - .

I TR A S - . 3
7 * - CRIS extensively but, thatvb%_Ltself, did not correlate with academic

f time that teachers spent using

o

~gains. Teacher EépprtS»suggest that the CRIS data influenced ’he

selection of some relatively small number of instructional materffals

"assigned to the students. -Obviously, thdse data need to be S
N F) M . -
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incorporated#broadly’ intp the selecgion process in order to exer| any
’ 1, , .
In additidéd, the other data

N L} .

14
. » .
intluence on student achlevement.

that insatructional variables could exert an weven
. LN Fi :

'

v

collected suggested

more pervasive influence on the students ‘achievement,
. A ’ ’
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L] u‘ . v N . .
"A11 Schools: . e .
. —’ Mean, 4 .\.‘.§.E. S.D. '
SOMT Gain Score (N=419 +0.023 1.035
andtes on CMMRS: (N=39) " 166. 872 ) 10. Ebgﬁs . 66.583
. . \ N ' ' v
CORRELATION: +.1717;-N=39; P<.148
/ ’ ‘ ‘ / / » gl -
| VI
' v > .
Edgewood JHS:. . R N N
- 4ﬁ€§§ﬂ S.0. .
SDMT Gain Score (N=21)\. . . . 7880
s Y
, M1nutes on CMMRS (N= 20) 5@. 2855.,
CORRELATION: --0.0486; N=20; P=.422 | P
L \ R
North H.S.: | : R
. . -+ Mean +.5.D
SDMT Gain Score (N=7) . +.257 B
4 . . by
Minutes on CMMRS (N=7) ( 111.4286 13.4519
CORRELATION: +0.1125; N=7; P=.405 %' \ :
Dxer M. S , . | . '
’ © . Mean® . - 4.7 S.D.

! t; ‘ ‘ A 20
s {
. ‘ 7 N ’
" -
’ f
.
. ' :
. NIE SUMMARY 1981-82
: - TABLE 17 '

o I

r +’

CORRELATION I\‘> SDMT Computat1on§‘§!h CMMRS T1me (§tudentl_>81-'82

b

SDMT Gain Score (N 13)

* / +.5415
‘Minutes on CMMRS (ye12)f L 12.3333 . %
! &

3~ A / - '
LCORRELATION: +0.3023; N=%2%"P=.169
y o .
~f L s
. LY <
TRy K
| ;
.97 \/ v‘.199 }/,J
N,

!
4
o

{

‘7376, o '
80. 77§§'L

>

-
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R NIE SUMMARY 1981-82
. TABLE 18 -
P4 E) "
- . @ ' '

/

-

' \ :
CORRELATION If* SDRY Comprehension vs. CRIS ;gacher Time '81-'82

]
P

v v
ﬂ]] Schools: - *

Mean

SDRT Gain Score (N=38) +.124

Minutes on C%JS-Teacher (N=38) 969.447
\ .

CORRELATION: -.o32q§ N=38; P=.423
) 'L .,-

>

-~ ——

S.E. S.D.
o v
94.143 ; 580.337

~



NIE SUPQZARY 1981-82
) TABLE 19

CORRELATION ¥ ‘ISDR'T Comprehension vs. Student Time on CIRIS '81-'82

r

Dyer M.S. (F only one to use CIRIS in '81-'82) ‘
- MEAN S.E. S.D.

SDRT Gain Score (N=6) _ +.750 615 1\—51_6_
Minutes on CIRIS (N=6) " a7 s 1.745
CORRELATION:  -.2073% N=6, P=.346 ) '
[ - A ‘
) K
,// | , |
\
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YEAR THREF

v

Teachetrs and administrators trom the Monroe County Special

Vi : ‘t .
Fducation Cooperative approached the project atat! cequesting the

opportunity to work‘()n the project 'fur a second year. The rataionale
given wian the general utility of the CMMRS, CIRIS and CRIS programs.
Since additional field resting ‘l the asftware programs and
gdd{tinnnl resgarch on monitoring student behavior was d®vmed
rssential, therefore, we submitted a requent tor an extension that
)
) was %ubsequeatly approved. This G;kng 5{9nlvd. the project statl

’

. began worflng with two ot the teachers, who cooperagted during Year 2,

.

and added a third teacher working with a middle school population in
a rural community located 15 wmiles frgm Bloomtngt&n. The goalae tor

the third year were to study the use of microcomputers to obtain data

>
. .
regarding student academic performance, to monitor student

performance and to prepare reports to assiat teachers in data-based
program planning decision-making. In addicion.\ve were interested 1In

analvzing the:effect of teacher training upon the amount and

appropriateness of the teachers use of 'the computer for
decision-making purposes. Finally, to conduct a highly controlled

study to analyze the effects of ssystematically using CMMRS on the

-

academic performance of a group of students.

Co- -
The following section will prawvide a narrative discussion ol the
i \

. - . . . .
pre/post test scores attained on the Stanford Diagnostic Readihg and

Math Tests (see Tables 20 through 23).

Stanford Diagnostic Reading Test., Overall. ia the six month

~

period that elasped between the pre and post tests, modest

r""'." n- ‘i"“} !‘DlE
-105- ™
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Aud.
Voc.
Pretest 4.57
Postest 5.16

Table 20

Stanford Diagnostic Reading Test

1982-1983
Pre-Post Test

Li ] Infer. Total Phonetic
CM Comp. Comp. Anal.
3.4) 3.52 4.09 " 3.66
3.39 3.78 4.14 4.5]

v \
\
r's
g oo
204

Struct.

Anal.

3:88

4.4

Aud.
Discrim,

3.43

3.83







is.
E
Lo . 4:' ' é
r.% 3 3
":.ﬁ ' v @
e
;_1: 5.
Owen Valley
: Aud,
™~ " Voc.
Pretest 4.40
Po§§§§% 4.85
Edgewood
Pretest 4.71
Pastest 5.59
Dyer *°
Pretest 4.62
Postest -5.00

E : . | e
. .-:& @ 4 . ) .
s, :
. F o _ . :
L Table 21 S
Stanford .Diagnostic Réadiné'TésE
1982-1983 ' .
. Pre-Post Test:
1 1]
v}/ .
Literal Infer. , Total Phonetic Struct. Aud.
Comp. Comp. Comp.’ Anal. Anal. Discrim.
42:49 2.61 3.45 3.20 3.79 2.42

2.50 3.00 3.57 4.74 4.43 3.49

4.36 4.89 . - 4.98 4.43 4.63 . 4.22
4.43 4.78 4.97 - 5.23 5.03 4.61

3.47 2.89 3.78 3.22 2.89 3.73
©3.25 3.50 3.78°  3.07  3.43 . 3.19



Pretest

Postest

L g
l‘l . )

.'l °
) } -
A
L ‘

‘ Table 22

Stanford'Diagnosti@~Math Test

" 1982-1983
3
Pre-Post Test Data
i

, o
Numeration Computation

4.03 - 4.5]

4.53 4.74

206



Table 23

) Stanferd Diagno§tic Mathematics Test /
1982-1983 !
Pre-Post Test
bwen Valley
Numeration , Computation
Pretest 3.26 332
Postest 3.84 S 3.8
Edgewood ' }
Pretest | 5.16 | _xf 5.03
Postest | 4.92 - " 5.30
ngﬁ'
Pretest . 4.02 5.00
Postest 4.64 5.61
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achievement tests gains were evidenced.: On the auditory vocabulary

N >
- -

sué;yet; the students gained one month of achievement per month in
the program. The'géins in. comprehénsion .were much more modest, since

the students gained one to t?o months on the average per subtest.

/

, The greatest gains on these subtests were attained by the studemts -at

Oweé Vallpy Middle School, while the smallest growth occurred for the
studentsﬁ t Edgewood. On the phonetic analysis subtest, the students
obtained ovér one month per month in the program. Sﬁbstantial gains
were'made by the students at Owen Valley and ?dgewood Middie Schools,

while the test scores of the students from Dyer Middle School

N
h

actually decreased. Teacher reports suggest that the teachers at
Owen Valley and Edgewood allocated substantially more inatrggtional

time to this instructional area than the teacher at Dyer.

structural analysis spbtest, the studegts gained approximately one

achlevement growth per mo;th,in the profram. The gains by schools
were fairly consistent on this particuldD subtest. Modes achievement
géins were attained on the auditory discrimination subtest. In

e
analyzing the fesults by school, we found that the students at Owen
Malley attained épproximately one years growth during the/six months

that elapsed between the administration of the pretest and the

/ b

postest. The scores of the students at Dyer, on the other hand,
decreased on this particular subtest. The reasons for this decrease
are not clear. On one hand, the teacher did not allocate a great
deal of time to the subject content area. This subtest was the last
administered during the postesting, so the students may have been

tiring due to testing and, consequently, did not score as:well as one

would have expected.

< 208
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,  On the Stanford Diagnostic Mith Test, the students made slight

, -

gdins. between the. pre.and pos‘/test.. On the numeration subtest, the
: - < : .
y . . . - .
students at Owen. Valley and Dyer gained approximately one month's

-
—

achievement per one ‘month in the program, while fhe scores ‘of the’
Edgewood students slightly decreased. On the computation subtest,
the scores of the students at Oweh Valley decreased, while the \

students at Edgewood increased slightly and the scores of the

'students at Dyer increased at a rate of one month per month in the

program.

g,

~

I
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Taple 24 Lo

‘ Teacher Use of CMMRS: = . . A
| ’ | ‘. : - Number of Minutes Per);(f)ntri‘,-‘19;82ﬁ’83 K _ \
. S , e . R
X ) - o , ' .
: Schaol Sept. Oct Nov."_Dec. 'J'anl ﬁ"eb-. Mar, . Apr. Mav... School Year/Tot. Mip.
Edgewood 0 0o | o [ 0 }129] 3 ol oo v )
__Dyer o |26 |46 |25 | o |82 .l 6 | 7 | 0 192
owenvattey | 0 | o Femla [1a0lus oo | 8 |1a 5o e
ot . | ; ’ ., . w
Teacher Use of CRIS: - (
Number of Minutés"ﬁ"e.r Month, 1982-83 )

School Sept. Oct. No\v'. Dec. Jan.. Feb. Mar. ‘A.‘pr‘. May  School Year/Tet. Min.

Edgewood - 0 0 4. | 4 0 0 0 0 0 8

Dyer 0 0 ) 1 o |as 0 |0 2| 0 296 -

Owen Valley | 0 o |lw { ol oo ]m13-]olo 13

| ,» 'L,////

X Teacher Use of CIRIS:

Y Number of Minutes Per Month, 1982-83 \

School Sept. Oct. Nov. Dec. Jan. F_eb. Mar. Apr. ‘May  School Year/Tot. Min.
_Edgewood o 1l oo 0 | 0 Q 0 Q ) 0 (
pyer - 0 o o | o j-oila 21210 8

Oen Valley | 0 o | o o Qe |11 o7 ol o0 64

\ \
210
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* The correlation between studemt time usinngMﬁRS and their .

— -
achievement test scorgs attained on the SDMT during the 1982-1983

school years was slight and negative. These data on first inspection
suggest little relationship between time spent using the CMMRS
program and student %é%demic growth. Data collected in the study .-
described in the preceeding section, however, indicated the target
students typically increased their performance on‘the CMMRS and in
some cases this growth transferred to the SDMT despite the apsence of -
. D e S . . ’ o '
a statistically significant relationship between the achievement
gaiﬁs and the amount of time that they spent working on the
microcomputer. One explanatiomw for the low correlations observed is
th65 the student spent very little time. on the CMMRS program for it
\gb . . - ] '
o 7] 3 *
to be much benefit. For clever youngsters enrolled in the Owen
Valley progfam, the ‘students wére only exposed to the CMMRS an
average of 25 minutes in one month. Obviously, such scant exposure
to any program'is not enough to warrant a conclusion as to its
effrcacy. ' .
. « \

Thus, it would appear, that subsequent studies should be designed

to.examine student responses and systematically manipulate the time

that students spend working on CMMRS. It say be that short periods

>

' of high quality and high inJLnsity responding on those skills, which

have been acquired but not mastered, is sufficient to maximize

student achlevement and that additional time spent produces a

,

detrimental approach. These findings suggest additional research is

‘heeded to carefully evaluate thd efficacv of not only the

L)

computerized math programs, but other software in general,

. 211
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particularly since most school systems assign students to computers

a
and\r’arely mopit,qfv: fheir success or progress. ] < .

. The other gc::rr__elations fepfn‘:ted in _Tabl‘es 25 through 30 are also " . , . 7
‘not significant. The results cleariy support-the fiéding that: time i "
'op macﬁine.by‘it$e1f is not highly‘co;relatéd with student academic ' . ‘}5

~

kY

achievement. The data suggest that one must examine the

instructional content, the responses required and the relationship of

the computervcours%t?rk and the other components of the curriculum

12
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_ Table 25°

3 -

CORRELATION VI: ‘Stanford Math Computation vs. Student Time on CMMRS '82-'83

f
Al gchoé]s; o _
SDRT G¥in Score (N=47)
Minutes on CMMRS (N=43)
' CORRELATION: -.1578; N=43; P=

L}
" Edgewood J.H.S.: .

SDRT Gain Score (N=26)
Minutes on<MMRS (N=19)

CORRELATION: +.1733; N=20; P=.

Dyer MLS.: »
SDRT Gain Sgore (N=12)
Minutes on CMMRS (N=12) "

CORRELATION: -.1521; N=12; P=.

0

" Owen Valley M.S.:

SDRT’ Gain Scere (N=15)
Minutes on CMMRS (N=[1)

CORRELATION: -.1456; N=11; #=

L4

.156

l‘:a,-.

233

318

.335

- Mean

+.115

110.535 9

Mean
125

86.450

.
Mean

+.6083

100.333

Mean
-.2933
*165.455

213~

S.E. S.D.

.178

1.223
. 391 61(582

.805
40.114

S.D.

1.721
75.378

J
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Table 26

/ f*‘“\ \\\

NIE SUMMARY 1982-83

CORRELATION: SDRT Compr;ﬁensioh vs. Teacher Time on CRIS '82-'83

o \

A11 Schools: Mean
SDRT Gain Score (N=49) +.045
Minutes on CRIS (N=49) 80.469

CORRELATION: -.0255; N=49; P=.43]

N
P
\

214

@ {(
0
. S.E. S.D.
.139 .970
17.719 124.035




NIE SUMMARY 1982-83

“h:f' 2 Table 27

fsaRELATION: SDRT Comprehension vs. CIRIS Teacher Tige '82-'83

| A11 Schools: (Dyer and Owen Valley--Edgewood didn't use CIRIS)
- Y 4 N

Mean S.E.
SDRT Gain Score (N=31) ‘}” +.077 .100
Minutes on CIRIS (M=31) *42.323 ) 4,980

CORRELATION: +.1129, N=31, P=.273

)

‘N.\




NIE SUMMARY 1982-83

CORRELATION: SDRT Comprehension vs. CIRIS Student Time '82-'83

Table 28

A11 Schools: (Dyer and Owen Valley--Edgewood didn't use CIRIS)

SDRT Gain Score (N=31)
Minutes on CIRIS (N=27)
CORRELATION: -.1871, N=27, P=.175

Dyer M.S.:
SDRT Gain Score (N=12)

Minutes on CIRIS (N=10)
CORRELATION: -.2563, N=10, P=.237

Owen Valley M.S.:

SDRT Gain Score (N=19)
Minutes on CIRIS (N=17)
CORRELATION: -.2920, N=17, P=.128

Mean
+.077

14.185

Mean
-0.000

7.950

=
(]
[V}
3

17.853

216

vd

.c. .0

.100 .544
2.331 12.113




NIE SUMMARY 1982-83
' Table 29

CORRELATION:. Total Teacher Time on Machine vs. SDMT Computation '82-'83

A1l Schools : Mean S.E S.D. .
SDMT Gain Score (N=47) +.115 .178 1.223
Total Teacher Time (N=47) 386.957 32.197 220.731

CORRELATION: -.0714, N=47, P=.317

w

N

217




NIE SUMMARY 1982-83
. Table 30
3

CORRELATION: Total Teacher Time on Machine vs. SDRT Comprehension '82-'83

t

\
" A1l Schools:

Mean S.E. S.D.

SDRT Gain Score (N=49) +.045 139 - .970

Total Teacher Time (N=49) 416.796 31.339' 219.372

CORRELATION: .0553, N=49, P=.353
4
- .S
)
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. a group of mildly mentally handicapped middle school child-

110

OBJECTIVES AND ‘HYPOTHESES

‘The math remediation computer'progfams déveloped for
this research project were designed to achieve two related
goalg. The first was to maximize research flexibility for
a prqgr?m of reéea;ch in computer managed and assisted
teéchiné and learning. The second was to develop and vali-
déte‘an effective computer-~-based abpl&cation of a basic math

computational skills curriculum. This résearch project was

degigned to assess the effectiveness of an experimental

'~ application of computer-instruction programs; when used with

20

ren. The computer-instruction programs werea written to
emuiate a complete instructional process including:

1) assessment of indfbidual s;Edent skills;

2) diagnoéis of deficits in individual éiudent

skill develdpment; o

3) objective referencing.for idiytifigd'student
skill deficits; - ]

4) performance of instructional tasks for the remedi-
ation of identified skill deficits using modeling
and feedSack techniques;

5) setting of criterion based performance stén—
dards; and

6) . automatic record keeping and report generation of

all student activities.



Hl:

H2:

H3:

H4:

HS:

H6:

111

Hypotheses

The following hypotheses were proposed: .

Post-test measures will be higher than prel

test scores attained on the norm-referenged
Stanford Diagnostic Math Test - Computation
Subtest. :

Individual math computation operation area
paper-and-pencil informal math assessment
posttest scores will be higher than pretest
scores when the measures are taken pre and
post of computer instruction in the measured
operation area.

Individual math computation operation area
paper-and-pencil informal math assessment
posttest scores will not be different than
pretest scores when the measures are taken
pre and post of computer instruction in an
operation area other than the measured opera-
tion area. ‘ #

'4“4‘) .
Individual math computation operation area
computer-generated math dssessment posttest
scores will be higher than pretest scores
when the measures are taken pre and post of
computer instruction .in the measured opera-
tion area.

Individual math computation operation area
computer-generated math assessment posttest
scores will not be different from pretest

(yscores when the measures are taken pre and

“post of computer instruction in an operation
area other than the measured operation area.

pre-post change scores of operation areas in
which computer instruction was received will
positively correlate with total time students
~use the computer-instruction program.

9y



112

o !
v Y:).
METHOD _ .
S
.
The purpose of this study was to develop and evaluate
the effectiveness of a computer-managed instruction program

to teach bas@ﬂ math computation skills to a’group of mildly

retarded middle school children. The computer programs_were"

written to emulate a complete ingtructional process'whiéh.

included: assessment, prescriptjve teaching, student mon-

ito;ing, feedback, and rocord keeping. All of the instruc-
tional variables of the coméﬁter system other than initial

placement and mastery criterion setting were computer con;
trolled.

In consideration of the technical nature of the content
of this project this Chapter will be divided into two major
sectiono. The first section, "R;search Methodology”, will
contain information related to research design, subject
descriptions, a description of the research setting, and
measures used.

The second section, "Computer Methodology," will
describe how the instructional programs used by the computer
actually work. Included in this section will be the logic

of the computer programs and how they implemented an

instructional process.

Lo
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Section I
Research Methodology

Desian

To measure the effectiveness of the‘computer instruc-
tion prograﬁ; a series of single-subject multiple baseline
(across math operation computational skills) investigations
‘were undertaken utilizing reversal procedures (Baer, Wolf,
and Risley, 1968; Gelfand and Hartmann, 1975; Hersen and
Barlow, 1976; Kratochq%&}, 1978). For each of twelve
children, an A-B(1)=-A-B(2) A design was used (A = Baseline
phases; B(l) = computer instruction in one of two math
operation areas (additiagn, subtraction, multiplication, or /
division) individually assigned to each student; B(2) = ~
computer instruction in the ;lternate math operation ar=a
assigned to each student). For the remaining two students
an A-A-B(1l)-A design was used.

This design was chosen because it provided a means of
controlling for instruction and léarding taking place out-
side of thé c0mputef—managed curriculum. Prior to computer
instruction eagh student was assigned two math operation
areas for instruétibh'durindrEﬁémébuggéméf»ﬁﬁémékpéfiment;
Instruction was given in only/one operation arsg during each

" of the B(xkfﬁha;és- During each of the baseline phases (A)

botﬁ\operation areiﬁ were assessed using alternéte form T
pﬁp¥r—add—pencil and computer generated tests (see Measures),.
In addition, during the first and third baseline periods a

J '

standardized test of math computation skills was admin-
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istered. Both the experimental design used in this study

and the content of each are)summarized in Figure 44.

Phase T A B(1) A B(2) A

# days 8 'S - 10 | 8 10 5
Content of each experimental phase:

T = Computer use training.

Assignment of two operation areas to each
student for computer instruction.

A = Baseline measures of computation skills
of each student in their assigned operation
areas. ’

B(l) = Computer instruction in the first operation

area assigned to each student.

B(2) Computer instruction in the second operation

arza assigned to each student.

\

Figure &4 Outline of experimental design
used in the study.

Instructional effects may be evaluated using this type
. of research design since instfuction;%Vme;hédrya§mggnstgn;>
‘ﬁiﬁiégiéiééch:ihﬁé;ﬁétiéﬁ;i phase but the content of instruc-
tion within each differed (Simkins, 1971; Tighe and Elliott,
1978). That is, when assessing the effect of instructional
phase B(1l), the first and second baseline measures were used
as a pre-and-post measure while the third baseline measur%

served as a control. If instruction wers effective, the

measures taken during the second baseline would indicate an
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This increese could “then be hypothesized as being a result
ef intervention supplied during the‘first'intervenﬁipn
phase. If the chenge in basekine scores'betwe%n the first
and second baseline were due to’ 1nstruct10n durlng’the first
instructional phase (B(l)) thep performance during basellne
three should show no change from performance durlng basellne
two. The opposite effect_should happen when asse851ng
instructional phase B(2). ‘That is, baseline measures of the
operation taugnt during instructional phase B(2) should show
no change between baselines one and two, but should show an
increase between baselines two and»three.

In addition, with the multiple-baseline design used.,
the effectivenaess of the instructional intervention can be
assessed by a comparison of computation performance across
the two content areas. Using this multiple-baseline tech-
nique a causal relationship between the computer instruction
and computation performance may be demonstrated, if compu-

tarion performance within each instructional area changes

when and only when the instruction occurs (Kazdin, 1975).
. : _

,75tndéﬂts.,i ,",MwmeWWmﬂmﬂLrwrﬂwh

he subjects in this study were fourteen children,
eight| boys *and six girls, whose ages ranged from 12 to 15
vyears, {mean= 13.5; s.d.= 1.0). All students were enrolled
in a self-contained cl;geroom for the Mildly Menrally Handi-~
cepped (MMH) in a middle2 school serving primarily children

living in a rural area. All academic subjects were taught

in this classroom by one teacher with the aid of an assis-
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tant. Children were all mainstreamed into regular class-
S~

rééms for Art and Phy&ical Education. All students had

'a

re%%ived an individualized WISC-R by a certified *school
psychometrfét w;thin the previous year. StudZnt I.Q. scores’
a;ta%ﬂed on the WISC-R ranged from fifty-two to seventy-fpur
with a mean of 66.5 (s.d.= 7.5).

Axfifteenth student was originally included in this
study b@t had to be dropped for Qon—participation. This
studenﬁsé school records indicated a hisﬁory of noncompli-
ance in testing situations which unfortunately also occurred

during tesging required for this study. Reliability of

measures, therefore, could not be assumed for her performance.

X

Setting

. all testing, procedural instruction, and computer in-

™

st;yction were;éondu;ted in the MMH classroom. « Within this
classroom a Radio Shack TRS-80 Model I Level II micro-
comégter with 48K of memory and two external 5.25 .inch
siﬁgle den§}ty disk drives wers placed in a study carrel.
The location of the computéf waé physically removed frém the
no"rnfal""sttidéﬁt""‘s“éa\ti"rié area; it was placed in the rear of
the classrooﬁ out of the direct lines of sight of students

not working on it.

Daily Classroom Routine \

<

‘During each day of this study each student worked on
N T Dt
the computer independently., Within the ecology of their

normal classroom approfimately fifty percent of the day was

&

s k-
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spent doing ‘independent seat work. The scheduling of the

students to work on the computer wasﬁdetermined daily .by the

classroom teacher according to individual student availa-

“'

bility- -
During baseline phases (A) students worked on the com-
puter for two minutes per day. One minute was included for

" each of two tests administered by the computer (see below

’

"Measures - Computer Generated and Presented Tests"). In-
cluding transition from student seat to computer, initiation

of computer programs, working computer presenﬁed tests, and ,

receiving computar feedback, total student time each day was .

.
1]

approximately 'four minutes.
- [
During the instructional phases (B(l) and B(2)) of this /

.

research project, students worked on the computer six
mingtes per day. Five minutes wera spent interacting with
the instructional programs ksee below "Compdter Inétruction
Program") and one’minute was spent testing the operations
area in which they were receiving instruction (see below

"Measures - ‘Computer Generated and Presented Tests). In-

scluding transition from student seat to computer, initiating P
the computer programs, receiving computer instruction, work-
ing the computer-presented test, and receiving computer

v

performance feedback, the total time spent by the student

was approximately eight minutes,.

Measures .

There wera two objectives for measuring student math
computation skills: ' initial screening for computer curric-,

ulum placement and instruction; and determination of the
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affectiveness éf‘the computer-instruction curriculum. Con-
sidering theselgwo'objectives and the interrelationship of
the content of the computer prograhms to the external meas-
ures, a brief descripﬁion of the content of the computer
currlculum will follow, A fuller descfiption of the compu-
ter currlculum can be found in "Section II - Computer

Methods." -

Measures for Placement and Instruction. Each student

in this study was assigned for computer instruction two math
operation areas. As this study was conducted, in a public
Middle-sthool classroom in which students exh}bited a wide

range of academic abilities and deficits, students were

‘assigned only to operétion‘areas in which they displayed

P
performance deficits on the placement measures. Performance

was measurad initiallyHBy both a standardized test resulting

\in grade equivalance scores and an expanded version of the

\ Y

Informal rath Inventory: used in the SST pro;ect (Sterling,

1976) which corresponded to the computer 1nstruct10n curric-

4

ulum (see Appendix B for ‘a complete copy of this instru-

.

ment). Each of these two measures are described below.

" Standardized Measure. The Stanford Diagnostic Math
Test - Computation Subtést (SDMT) (Beatty, Madden, Gardner,
and Karsen, 1976) was chosen as the norm-reference instru-’
ment for three reasons. First, the test included a Computa-
tion Subtest which produced a grade equivalence score sepa-
rate from the total test score. Second, test forms wera

available for each grade-level with a standard measure for
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, Cross form test score comparisons. And third, alternate

¢

forms for post instruction measurement were availzp}e\

Initially classroom teacher was consulted regarding
which form of the SDMT would be most appropriate for a&min—
istration to each child. Ten level "Green" (Grade levels
3.5 - 6.5) and four level "Red” (Grade levels 2.5 - 5.5)
were administered to participating students. The classroom
teacher's initial assessments of student abilities were
demonstrated to be correct; the four children administered
the lower level, "Red", scored at the tgacher's predicted
grade equivalence of grade three or lower, and the ten
children given the hig;;r level, "Green", scored at or above
the fourth-grade level.‘ s

The researcher administered the test to the subject
group following procedures recommended for group assessment
in the test administration manual. Individual student

scores are reported in the Results chapter.

Informal Math Inventory. On the day following the

administration of the sggndafdized test (SDMT), an Informal
Math Inventory (Sterling, 1976) was;administered to all
students. This test was intended to identify specific com-
putation skill weaknesses which could be targeted for com-
puter instruciton. The test consisted of sixteen one minute
tests, each measuring one math skill Cluster area in the
curricu1$m~Lsee Appendix B - Anformal Math Invehtory Tests).
A single ope-minute testinf/;iriod for each Cluster was

considered an appropriate timing for securing an accurate

index of sﬁgdent ability since extensive and repeatad pilot

228 |



- L 120
{ .
. /" .
tdst results (Rieth, 1981) have consistently correlated at
\\ .98 or higher on test-retest applications of the instrument,

In addition to the computation tests, a one-minute,
‘Yspeed"” test was given. This test required the student to
copy numbers as fast as possible. This test gave an index
of the students' fine motor abilities, information useful
.for setting mastery levels for student performance (Qze
"Criterion Setting" below). It also provided a copy:compu-
tation speed ratio index for future research (this area
was neither hypothesized nor speculated ‘upon in this current
research). | ‘

The primary measures of student performance on this
test were rate-based (Ellis and Prelander, 1573; Haughton,
1972; McCraken, 1971; Starlin, 1971; Starlin and Starlin,
l973a, 1973b, 1973c). LThe rate measures used weri response
digits per minute correct (DPMC) and response digits per
minute error (DPME). This type of measure, enables one to
detect fine gradations of change in pupil performance /‘/
measured and define and measure absolute minimum student

performance (Haring and Gentry, 1976).

Student - Curriculum Placement. After each student was

given the Stanford Diagnostic Math Test - Computation Sub-
test (Beatty et al., 1976) and the Informal Math Inventory
(Sterling, 1976), both the classroom teacher and the experi -
menter examined the individual scores of the students on
both of the measures and independently récommended two math

Overation areas in which each student should receive in-

ERIC g 229
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struction. The general criteria for these recomﬁendations v

weret ’ 4
1. The student must have performed at an unacceptable
level of proficiedcy within the selected operation

areas. '
2, éince the curriculum was designed for remedia} anQ\
not initial instruction, jLudents were required to

demonstrate a basic knowledge of the computation
A

processes within the asigned operation areas.

The separate and independent recommendations the class-
/ room teacher and the exgefimenter formed were identical in
identifying the two targeé_operation areas for each student.
Assigniﬂg'the student to i;;tructional phase (é(l) or B(2))
was completed by the ewferimenter. Table 31depicts type of/‘

~ instruction and instuctional phase assigned for students in

the program.

_______________________________________________________ —
3o ‘ ) Instructional Phase
Operation Area  B(L) B(2)
Addition 2 1
Subtraction 6 6
. Multiplication 3 4
Division 1 3
e L o
;ﬁ& Total 12 14

Table 31 Number of Students Receiving Qperatlon
Instruction Duridg Each Instructional Phase

« . - 230
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Dutdhg instructional phase B(l) two aédlt“ﬁhal atudent:
wer&,assiqned to rgcaiva instruction in division but in-
§£ructioﬁ was prohibited by student achool absence. In-
struction for these students during instructional phase B(2)

was accomplished.

Measures for Computer-Instruction Effectiveness

To determine the effectiveness of the computer-
instruction given each student, three different types of
measures were taken: standardized test scores, paper-and-
pencil informal math inventories, and computer generated and
presented tests. The procedures used for and the measures
taken from each of these types of tests are described below.

Standardized Measures. The Stanford Diagnostic Math

Test - Computation Subtest (Beatty, et.al., 1976) was admin-
istered before computer instruction began and again after
the study was completed. Standard scores were used as 8'
informative inde;\gE the transference of computer-taught

skills to akgeneralized application.

.Informal Math Inventory. The Informal Math Inventory -

(Sterling, 1976) described above under “Measures for Place-
ment and Instruction - Informal Math Inventory" was also

used as a measure of student math computation skill acquisi-

tion. This measure was used to ascertain generalization of

specific skills taught using the computer to a traditional
pencil-and-paper medium. It also provided furtheg pre and

post measures of computer instruction that facilitated analx

¥yS1s with the A-Bil)-A-B(Z)—A experimental desiyn.

231
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The generalizability of math skills taught using the
computer-instruction program were directly measured with s
this test since each of i{ts sixteen subtests directly cor-
respond to the sixteen Cluster areas included within the
computer curriculum, Therefore, any increase in computation
performance within a Cluster area resulting from computer
in-t;uction should be reflected by an increase in per-
fo;mance on the paired subtest of th; paper-and-pencil In-
forﬁal Math Inventory. |

To ascertain the generalization to paper-and-pencil

-

tasx3, alternate f?rms of the Informal Math Inventory were
administered to all students during each of the thr2e base-
line (A) phases of the study. The initial administration
given for "Student-Curriculum Placement (see above) served
as the first baseline measure. The remaining two baseline
administ;ations were given on the same day of the week and
at the same time of day as the first administration (Tuesday

- 10:00 A.M.) using alternate forms.

Computer Generated and Presented Tests. Computer

generated and presented tests were given to the students to
measure skill acquisition across time, using a standard
measure in the medium in which they received instruction.
Testing via the computer was performed daily during both the
three Baseline periods (A) and two instructional pgases.

Following is a description of the prOCedureé used during
computer testing as well as their content. The tésting

schedule is depicted below in Figure 45. \

' 232



A B(1) A B(2) A
Instruction 1111111111 2222222222 '
Test(s) 11111 1111111111 11111111 2222222222 11111

22222 22222222 © 22222
A = No instruction. Daily test in both

operation areas assigned to each student.

B(1l) = Instruction in the first oSéra;iOn area
assigned to each student. Daily test on
only the first operation area. ‘

B(2) = Instruction in the second operafion area
assigned to each student. Daily test on
only the second operatidn Area.

Figure 45 Schedule of Computer Generated
and Administrated Tests. .

e

Baseline computer measures. Everyday during each of
the three baseline phases the computer presented each |
student with two separate one-minut2 tests. Each test
measured performance in one of the two designated instruc-
tional areas. Each test consisted of a random selection of
math problems which included all Skills within each Cluster
‘of the operation area being assessed. h

The computer-student interaction procedures used d;ring
baseliﬁe periods were as follows: Student individually sat
tn front of the microcomputer and typed their access codégbn
the keyboard. The computer programs- then matched the
student Qith the appropriate test contsnt. During the tests

L4

one math problem at a time was presénted on the computar

EBik; N | 233




video screen. The student provided the answer using the
numeric keyboard. After a student provided the answer to a
math problem, the problem was immediately replaced with a
new problem to solve. After one minute, the computer infor-
med the student that the test was over and that the second

one minute test was started. The time interval between

tests was student controlled: that is, the computer did not

start the second tegt until the student pressed the SPACE
BAR on the computer %ey.oard. At the combletion of both
tests, the computer presented the student with performance
feedback for the tested operation areas via a graph drawn on
the computer video screen. A separate graph was presented
for each operation area tested. The data presented on the
graph were digits per minute correct (DPMC) achieved by the
student for each day of the current baseline period. In-
cluded on the graph was the individual student's "GOAL
LINE". The level of the goal line represented the DPMC
criterion for the student's daily work assessment (see below
"criterion Setting”). Figure 46 depicts the screen presenta-
tion given to student A9 after the fifth day of his second

baseline period.

234
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Figure 46 Example of Computer Generated Graph
Used for Performance Feedback.

-
-

Daily computer measures. During each day of both in-

structional phases, B(l) and B(2), a measure was taken on
student performance in the operatioﬁ area in which they'deFe
currently’receiving instruction. Immediately following the.
five-minute computer instruction (see below "Computer In-
struction”) the computer automaticafby initiated a testing
program identical to the one described above (see Baseline
Computer Measures). The only differences between these
daily tests and the baseline tests were that the studenﬁ‘
rceivad only one test daily - in the operation area Sf
currant instruction. The ‘operation area in which they were
Aot ~surrantly being instructed was not testad. At the ™

Tompletion of the test, students were presented a graph on’

ERIC o | 235
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the video screen depicting their performance during that
instructional phase (see Figure 46, Data presented consis-
ted of digits per minute correct (DPMC) for each of the
daily tests taken during the current instructional phase as

well as their "GOAL LINE".

Content of the Computer-Instruction Programs

.

The premise of this instructional program was that effi-

cient and meésurably successful wtudent learning would occur
when specific academic skill weaknesses can be‘identified,
and the student received direct instruction to correct these
(see "Chapter II - Review of Literature" for a more thorough
explanation). The computer-instruction programs developed
for this p;pject rely heavily on a remedial math éurriculum
originally developed for the Séattlé—Spokane—Tacoma (SST)
project (Sterling, 1976). This curriculum covers basic math
c&mputation skills within the math operatioh arsas of addi-
tion, subtraction, multiplication, and division. 'The foun-
dation of this curriculum is that proficiency in basic math
computation can be demonstrated only after all skills in a
hierarchy are mastered. Therefore the curriculum first |
identifies students' specific skill deficits, and then pro-
vides them with remedial instruction in the identified defi-
cit skill area.

To accohplish the above goéls, éhe generic ars=a of
"nasic Math Computation Skills" is divided into three hief—
ar~hically arranged configurationsi 1) Operaﬁions; 2)

clusters: and 3) Skills. Definitions of each of these

‘ | 236
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terms are as follows and are depicted in Figure 47 (see

Appendix ~ for a complete list of Operations, clust ' : -and

Skills).
£

Operations. Operations are the four main mat:.. areas of

Addition,-Subtraction, Mdltiplication, and Division. 1In
this research two opertion areas were assigned to each
student for computer instruction.

Clusters. Within each operation area specific compu-
tation Skills are grouped into hierarchically-arranged Clus-
tars. Thése Clusters are sequenced such that a demonstra-
+ion of mastery of any single Cluster would not jbe possiblé

Jwithout a mastery of lower Level\Clusters. For example, :
Clusters 49 and 410 within the operation area of Subtraction
are: —~
Cluster #9. Subtraction facts with the minuend >9
but <19 and t?e‘subtrahend <10, with borowing
necessary.
Cluster #10; Subtraction facts, double-digit
’ minus single-digit numbers, with borrowing
required,

Mastery of Cluster # would be impossible to demonstrate

without a requisite y of Cluster #9 since Cluster #9

essentially covers all speciffic computations involving sub-
’ Y

tracting from a "teens" number when per-

forming Cluster #10 the "borrowing" requirement mandates

that the units portion of the minuend be re-grouped to- form

1 "teens" number.

\ | 237 o~
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Skills. Within each Cluéter-all computation Skills
necessary>f6r demonstration of mastery are included. "All
inclusive Skills™ assumes that all lower-level Clusters have
been mastered. For example, the Skills within Cluster #9
include subtfacting the digits l'through 9 from any "teens" .
number. If a student were having difficulties subtracting
the digits "8" and/or "9" from a "teens" humber, mastery of

this Cluster could not be demonstrated.

Cluster Area Inclusive Skills Skill #
i 9. Subtraction Subtrahend = -1 9.1
facts, with the -2 9.2
minuend > 9 but -3 9.3
< 19 and the
subtrahend < 10, .
‘'with borrowing. -8 9.8
-9 9.9
#10. Subtraction subtrahend = -1 b 10.1
facts, double -2 10.2
digit minus -3 10.3
single digit, . .
with borrowing. :
-8 10.8
-9 10.9

Figure 47. Example of Cluster and Skill
relationships (example 'taken.from Appendix C). =
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Student = Comouterste'Instruction\

Prior to this,stugy; noneiof the subjects had experi-
ence using a microco@puter.. Thenefore,'computer use in-
struction was necessary-éor.ail students on the general
operation of the{comp*ter, and onqhow to work the computer-
instruction programs. The E/ilow1ng instruction was g1ven

to all students 1nd1v1duall¥ by th ‘experimenter.

Computer Famll;arlzat¥3n. Wh n students demonstrated

oroficiency on four main objectlves they jere able to

- work successfully knd 1ndependently through the computer-

managed math currlculum: Thus, all students were taught to:
| 1) succeSsﬁully initiate a'computer program;

2) use the computer keyboard- ‘

3) read afd 1nterpret graphlc da}a on the

computer vided:screen-

\\
. N
4)  attempt to solve computer-presented math
computatlon problems‘ f B ) -,
Instruction took place waleané students wefe sit-

ting in front of the.coﬁ¥uter.//én the first day, students

[ Fd ¥-
were 1nstructed,1n thejprb aures pf initiAting a computer

A
program, enterTng/numerac anSwars us1ng the computer key-

v »

board, and readlng and 1nterpret1ng graphs.
. R
Inmtlatéfn procedurdsfln%olved copying a message taped

r

to the,computer keyboard;'sThe message read RUN "A",

Throughout the ent1re study a taped message was present.

"

The content of the message varied between RUN "A", RUN "B",
" ) ] } \ .

and RUN "C",-depending on which computer programs the inves-

e .Tv.;’,..‘ B ) 239
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\

.

tigator wanted the stuc.lents’ to initiate. After tYping the
RUN"A" message correctly a computer use training program was
'initiated and run by the computer.

Within this training program students were p;ese&ted
and performed the following tasks: entering their in¥i-
vidual computer identification number, matching nuhbers
appearing on the screen with- number ke;s 6n the computer
keyboard, and reading a graph of their "speed” at the com-
pletion of every one minute. The experimenter sat with
sthdents as they worked and explained and prompted each task
for five consecutive cycles of program initiation, entering
student number, copyiﬁg digits, and interpreting the graph.

On the second day, each student performed a completa
cycle with ajd from the experimenter five times. While
students were performing these tasks the student verbally
explained them to.the experimenter.

On Lhe third and fourth days students worked indepen-
dently. The experimenter was not present i he classroom.

~The teacher's assistant reportaed that no child requested
help during these days. ‘

On the fifth day, each student peffo;med five cycles on
the computer with the experimenter observing from across the
room, not interacting. At the completion of the fifth cycle
the experimentet ésked each studenﬁ to explain the graph
with such qqesﬁions as "Afe'you getting better (faster) -

Show mée how you know this."

a
L

In addition to training the students to use the com-

puter, the training program also provided the experimenter

‘ ) 1 240
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with a baseline rate of each student's non-computational
digit copying speed corresponding to the random number paper
-and-pencil copying task described above (see above, "Stu-
dent - Curriculum Placement - Informal Maﬁh Inventory").
Since the primary measures in this study were rate based,
Digits per Minute dprrect (DPMC) , énd Digits per Minute
Error (DPME), thesé:@easures were needed to help select a
criterion 1evé1 fof‘sthdent performance (Seé below Criterion
Setting). | f P -

Math Program iéﬂining. After the fifth day of computer

2

familiamgization t:&ining each student was introduced to the
' s/

computer ‘math program. On the first day of math training

the message taped to the computer was changed to reflect the
name of the computer program that initiated a series of two
tests, one eachg@p the two operatiéns&areas in which they
were assigned t§¥keceive computer instruction. The content,
format, and proé_dures used for these tests were identical |

R’
)

) Computer Measures" (see above). A varia-

to the "Baselin

"tion in the proé dqres outlined above involved the experi-

menter individuéilf tutoring the students on how to use the
computer keyboard ts respond to the problems. Tutoring
included explanations, démongtratéons, and vefbai prompting.
Following two minutes of ;ractice,'performance graphs (see

Figure ,.above) were presented to the student. The exper-

imentar then exblaned how to interpret the graphic data.

‘Followinq this ptactice session, the experimenter required

the student to gxplain the procedures just performed. This

41
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complete cycle was then‘performed independently by the stu-
dent two additional times.

After e day of computet problem solving instruction

with the enter present, the students completed two

3

cycles per day ni}yiating the program, solving problems,

reading the graph).  for the next two days, with the teacher's
assistant as a backup for student difficulties. The assis-
tant reported no difficulties during this period. Total

practice time was approximately five minutes per day for

three days.

Criterion Setting

An integral part of the compdter curricu%um is the
determination of "mastery". Mastery-decisions were made
using a comparison of actual student performance against a
perf;rmance criterion. Within ?Kis curriculum the set-
ting of leveis for criterion performance are completely
teacher/researcher cohtrollable. Once performance criterion
is set, the computer records this information and;anto—\
matically uses it as the basis for all decisions:\/for his
research project the criterion for mastery decisions was_tbhe
same for both Cluster assessment and specific Skill remedi-
ation assessment.

# The criteria used for mastery decisions were as
follows:

1) 90% of all problems attempted must have been

corract;
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2) a maximum of two response digits per minute were
allowed to be in error (DPME);

3) a minimum nuyber of'digits per minute correct must
have been obtained (DPMC). For this re&uirement
one-half of the students in the study were
required zdpacgieve a minimum of 15 DPMC'and the

. 6ther one‘half were required to achieve 20 DPMC.
The criterion for assigning these levels were
standardized test results. Those in the lower
one-half of test scores (below grade level
equivalént 4.6) were assigned the lower
performance level. Those scoring in the upper

o one-half were assigned the hidher level.

One additional criterion for demonstrating mastery of

Cluster areas was imposed. All students were required to

meét or exceed Ehe above criterion two consecutive times
during thif assessment. This additional performance cri-

, teria was used in order to assure that an adequate sample of
all Ski11§ included within the Cluster being measured were

presented to the student.
\~/

°o | . 243




: , /"\‘ B ‘: " . , 135
1 ' ~‘67K<'l 'f_'] L | |

Design 2 N »
The p%;Pﬂg:'of this study was to develop and evaluate a

computer ﬁ;ttuction program for teaching basic math compu-

-

5&%.' The cohputq; curriculum included the ability

o
to q$.student assessment, prescriptive.teaching, student

monitoring, feedback, and record keeping. The following
‘ !

‘section descri%es how the computer-instruction programs work

internally and interactively. A general flowchart of the

tasks performed by the computer is shown in Figure 48. For

séecific computer logic flowcharts see Appendix D.

i

.  SELECTION OF CLUSTER
TO ASSESS .
: /. :
!3!2; s : ; : _\\PERMANENT STUDENT
R ASSESSMENT OF CLUSTER .~ PERFORMANCE RECORD
SKILLS : :

(yes) MASTERY DECISION __

(no)
S
DETERMINATION OF : :
SPECIFIC SKILL DEFICIT : : R
i : STUDENT PERFORMANCE
. __ INSTRUC®RON IN : FEEDBACK ~

: SPECIFIC SKILL DEFICIT :

ASSESSMENT OF SPECIFIC
SKILL PERFORMANCE

(no) MASTERY DECISION
(yes)

Figure 48 General Flowchart of the Computer-
Managed Math Remediation Program
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Ailys shown in Eigure 48 the computer-instruction
programs work in & "Closed Loop" fashion. That is, once a
student is éntg:ed into the system all decisions, instruc-
tion, and record keeping are mutually dependent and require
no external interaction. Since the path of instruction
(assessment, decisiohs, and instruction) is student per-
formance debendent, the exact sequences for each students'
progression through the computer insttruction program were
different. Therefore, the following description is a
general format describing each path option for each computer
function. Specific procedures used in this study (i.e.;
frequency of‘inétruction, daily scheduling, etc.) have been
described earlier in this chapter (see Design, Setting, and
Measures). Thdjfollowing sections describe each of the
components of the computer curriculum outlined in Figure 48.

\
Selection of Cluster to Assess. On the first day of

computer-instruction in an operation area the Cluster‘asses-
sed is the first within that area. For example, if a
student is assigned to receive instruction in Subtraction,
the Cluster to be assessed would have been Cluster §7 -
Subtraction facts, Single Digit minus Single Digit with the
remainder < 10. On subséquent days, the selection is depen-
dent on Mastery Decisions (see below). When students dem-
onstéated mastery within a Cluster the computer automat-
ically advanced them the difficulty level of the next

higher Cluster. -
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| Assessment of Cluster Skills. After a Cluster'is

selected for assesment, the computer presents the student

with a one-minute test consisting of a random samplé of all
Skills included with the Cluste;,'«During the test, the
computer internally recorded the correct or incorrect'ber-
formance of the student by specific skills rqpre{ented in
each problem presented (see Appendix B for a complete list
of Clusters and Skills). For example, if the problem pre-
sented to the student was 9 - 2 = 7, the computer would
record that the student attempted a problem which included
the following skills within Cluster #7 "Subtraction facts,

single digit minus single digit":

Skill 7.9 minuend = 9
Skill 7.2 subtrahend = 2
Skill 7.16 remainder = 7

If the student answered this problem correctly, each of
these skills would bé recorded by the computer as success-
fully attempted. TIf the student had answered incorrectly
(i.e., answered with the digit 6) the computer would record
that the sﬁydent was unsuccessful in one attempt of the
above three listed Skills. 1In addition, it would have also
recorded that the student was unsuccessful in the Skill of
the incorrect response (Skill 7.15 - remainder = 6; in the
error example),.

Mastery Decision. After the one minute test of Cluster

5kills, the computer assessed the student's performance for

demonstration of mastery (see above Criterion Setting), If

the student demonstrated mastery, the computer automatically
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recorded his/her performance and returned to the "Selection
of Cluster to Assess" routine.

Determiffation of Specific Skill Deficit. If the

student failed to demonstrate mastery during £he "Assessment
of Cluster Skills"™ by not meeting'one or more of the cri-
terion standards; the computer automatically assessed the
efudent's performance for specific Skill deficits. As des-
cribed above the computer recorded the specific skills
included in all problehs presehted to the student. The 2
assessment for specific Skill deficits uses th;s stored
information. TheTSkill in which the student performed the
least well is then automatically targeted by the computer
for remedial instruction. For example, if the student was
tested in Cluster #7 (descéibed above) and consistentlyamade
errors on problems whlch included the digit 4 as the subtra’x
hen@)(Sklll 7.4) the computer would recognize this and

assign this specific Skill for remedial instruction. 4

Instruction in Specific Skill Deficit. ' The "Instruc-

tion in Specific Skill Deficit" routine of the instructional
program consisted of intensive practice in math problems
matched by the computer to the specific Skill deficit iden-
£ified during the Cluster assessment. To avoid redundancy

and to maintain motivation, approximately 80% of the prob- //
lems presented to the student during this instruction periog/
were in the idéntified weakness skill ar=a. Specifically,/

usxng the example above, 80% of the math problems presented

to the student would have the digit 4 as the subtrahend.
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Tgefremaining 20% of the problems would be randomly drawn

‘from all other Skills included within the Cluster in which
the student failed.

The instructional strategy used during~this procedure
included corrective feedback, modeling, and performance
feedback. Each of these procedures are desc;ibed below.

.
Corrective feedback. After answering a math prob-

"lem the student was immediately informed whether the answer
was right or wrong. For wrong answer the comégter displayeqfx
the word "WRONG" for a period of 3 seconds, ﬁhen erased thé
video screen énd re-presented the same problem for the
student to attempt. [Lf the answer were correct, the éompu—
t2r informed the student by randomly selecting a positive

" statement from a menu and displaying the statement for 3
seconds. This meﬁurincluded such statements as "VER&ZGOOD",
"GREAT", "COR?ECT", "“PERFECT", "KEEP IT UP“.

Modeling. When a student incorrectly answer€8 a prob-
lem two times in a row the computer.modeled the problem -
including the correct answer - for the student. The correct
model of the problem{remained on the screen, with the answer
“blinking" for 3 seconds. After the 3 seconds were over the
computer erased the video screen anﬁire—presented the error
problem for the student to attempt ﬁgaip. The error - modél
sequence continued until the student answefed the problem
corractly.

\
Performance feedback. There were two types of per-

formance feedback provided to the students. The first

occurr=d at the completion of each one minute work session

248




139

»

r;
for both Assessment of Cluster Skills and Remediation. The
second occurred at the completion of the five minute work
session.

At the completion of each one-minute work session the
computer listed on the gcreen both the'student's performance
and the criterion for performance. Both the information
given the student and its presentation format are shown in
Figure 49. This display remained on the séieen for 8

seconds. After this time the computer automatically erased

. , . oL .
the images on the video screen and initiated the Daily

EA .
1« .

Performance Chart described below.»

Today's Performance

Your Work Goal
Digits per Minute
Correct XX vy
Digits per Minute
Error ‘ XX Yy
Percent Correct XX Yy

Figure 49. Example of One-Minute
Performance Feedback
At the complet\on of the five-minute work session the
student was presentea on the video screen a graph depicting
their digits correct perﬁsinute (DPMC) for each of the Eivg
one-minut2 work sessions performed during that day. The -
gqraph was in the same format as the one shown in Figure

The graph remained on the screen for 8 seconds. After this

“ime, the computar automatically erased the video screen and
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intitiated the "Daily Baseline Measure (see above). .

Mastery Decision. The criteria used to determine

mastery for the Specific Skill ﬁraining were the same as
those used for mastery determination during the Cluster
Assessment.
If the student demonstrated mastery (matched or ex-
ceeded all criteria) the computer automatically reevaluated
he student for Ciuster mastery by returning to the Assess-
ent of Cluster Skills routine which the student earlier
failed. 1If the student did not demonstrate mastery the
&Instruction in Specifié Skill Deficit routine would begin
~again. The student could not branch or return to any other
computer routine until mastery was demonstrated in the

specific skill failed.

RN
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RESULTS

The designmof this study was an A-B(l)-A-B(2)-A, within
which eash student was instructed in two math operation
areas (addition, subtraction, multiplication, or division).
During each of the A phases, students were tested via paper-
and-pencil and computer generateé tests. They received no
instruction gu;ing these phases. During each of the B(x)
phases students receiyed computer instruction in only one ogm
their assighdﬁ operation areas. - _ ( ; v

This design was chosen because it provided a means of
controlling for instruction and léa:ning taking place out-
side of the computer-managed curriculum (Baer, Wolf, and
Risley, 1968; Ge%fand and Hartman, 1975; Hersen arid Barlow,,
1976; Kratoquiil, 1978). Using a multiple-baseline with a
raversal\ggécedure: it was predicted that students would

. show increased performance in specific operation math compu-

tation performance on post measures taken after that speci-
fic operation area was instructed in. It was further pre-
dicted that pre and post measures taken over instructional
periods that é specific math operation arca was not instruc-
ted in would  show no change in performance.

The results from this study will be prasented in two

¢

sections. The first, will report individual student perfor-

mance using single-subject descriptive techniques (Baer et

al., 1968, Kratochwill, 8). The segond section will

present student data using gro nalysis procedures.

e | -3 251
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Section I - Individual Student Data

student Al f
Student Al ‘was a male aged 15 years 5 months with a
measured full scale WISC-R score of 75, This student was e

<

assigned to receive computer instruction‘'during the fir%t 2

and second instructional phases in subtraction and multidlf&

cation respectively. ‘ - S

Hygpthesis 1. )USlng the Stanford Dxagnostxc Math Test
* \
- Green Form this studept obtaxqed a standard grade éqﬁiva—
. % .
lance score of 5.6,0n t?e pretast and a 6.1 on the pest— 3 S

test. The positiye change of .5 supports an atceptancé\qf

~

>~

hyoothesxs 1l in that pesttest standardxzeé me*sures were

« .
higher than pretest measures. . ',\v‘/‘ .
: O K

' Hypotheggs and Hyoothesxs 3 Paper-and- pepcil me “_d
. ( .
ures df”bompd{atxo ki rf mance quae‘oﬁzfgt'on arean

@,
of substactxon and’multlp}xqatxon wer° taken -th

during the course of/t,hxs study/ Thxsi stude/t ‘S

LY
1n\each of these operatxon areas across each of Ehe base=-.

- .
3 . -
° . -
L s

]

v ey, o If“' L asellné Pe\l .
1. -
Ooeray{::—;rea Measu i1l “ L R g, "R T 3 <
) ' A ¢
trAction = DPMC ~ 22,5 . ! ‘3?5 ¢29y2
. DPME ‘1.8 T - [9e3 o' o
Multiplication .ﬁ‘*“

Table’ B/f Student Af\ Diglts per Minute Correct (@PMC)
and Digits per Minuts Error (DPME) * ,
Baseline Paper-and-Pencil Measures in the
Overation Areas of Subtraction and Multiplication.

5

)

R
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Student Al received computer instruction in the oper-
tion area of subtraction during the first instructional
N ‘

“# ' phase. A comparison of his performance during the baseline

periods pre and post to this instructional period (baselines

one and two) show both an increase of 49% in his DPMC, from
. 22.5 to 33.5, and a decrease in his DPME by 83%, from 1.8
to .3. During the instructional phase in Jhich the studegnt
did not receive computer instruction in the operation
of subtraction, an analysis of basélines two and threp -shows
a decrease in DPMC performénce of 13%, from 33.5 £o 29\ 2.
DPME performance during ﬁhis period decreased 0.
This student received computer instruction in the op-
eration area of multiplication during the second instruc-
tional phase. His perforg?nce during baselines two and
three shows an increase of 11%, from 24.0 to 26.7 DPMC.
During this,same'period his eg;cr'raté decreased by 67%,
from 2.3 to .7 DPME. No compﬁter instruction was received s
in this operation area duriq’ the first instructional pe-
riod. An anélysis.of~performance during baseline periods
one and tw8 shows a slight decrease in his performapce on
the DPMC measure of 3%, from 24.7 to 24.0. DPME perXor-
mance increased by 15% from 2.0 to 2.3. -
Overéll, this student's performance supports/an accept-
ance of hypothesis 2. That is, paper-and-pencil ba;eline
measures takén pre and post to computer instruction show an - °

. . . r 4 .
increase in performance in both operation areas of sub-

> . )
traction and multiplication. J

* . ' 253
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Hypothesis 3 is rejected. DPMC performance decreased
in both subtractlgn and multiplication during instructional
phases in whjch they were not instructed. Performance on
the DPME measure across these‘same periods increased in |
multiplication and decreased in subtraction. Therefore,

this "no change" hypothesis is rejected.

Hypothesis 4 and 5. Computer baseline measures in the
operation areas of subtraction and multiplication are’showﬂ
below in figures 9 and 10 respectively. In the operation
area of subtractiqn measures taken pre and post of instruc-
tion show an increase in performance from an average of 10.0_
DPMC.(s.d.= 3.2) during baseline one to 17.2 DPMC (§.a.=
1.9) during baseline two. During this same period his error
rate decreased from an average of 1.8 (s.d.= 2.5) to 0 DPME.
Measures taken before and after the noninstruction phase

show a-deérease in his performance from an average of 17.2

DPMC (s.d.= 1.9) in baseline two to 15.5 DPMC (s.d.= 2.5) in

baseline three. Average DPME during this same period in-

creased slighély from 0 to .5 (s.d.= 1).

Baseline measures of student Al's performangh.maken pre
and posé'td instruction in the operation area of multipli-
cation (Saselines two and three) show an increase in average
DPMC from 12.5 (s.d.= 4.4) to 22.3 (s.d.= 4.7). Average
DPME decreased from 1.3 (s.d.= 2.3) to .5 (s.d.= 1) during

» :
this same period. Computer measures taken pre and post of

the noninstructional phase show a slight increase in average

DPMC from 1l1.8 (s.d.= 4.8) during baseline one to 12.5

k]

4.4) in baseline two. Average DPME during this time
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decreased from 2.6 (s.:d.= 2.3) to 1.3 (s.d.= 2.3).
| {
Student Al's, pbrformance in both the operation areas of
4

subtraction and muLtiplication support an acceptance of

-

hypothesis 4. Post instruction computer measures reflect

increased performance when compared to preinstruction

| s .

measures. oo
Hypothesis S 1s?rejected. In the operation area of
subtracrion studené performance decreased in both DPMC and
DPME measures over‘“he period of noninstruction. Multipli-
cation performance measured pre and post to noninstruction

show increased perfdrmance.

S -
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Student A2

Student A2 was a female aged 14 years 9 months with a
measured full scale WISC-R score of 64. This student was
assigned to receive computer instruction during the first

and second instructional phases in multiplication and sub-

\

Hypothesis 1. Using the Stanford Diagnostic Math Test

traction respectively.

- Green Form this student obtained a standard grade equiva-

lence score of 4.8 on the pratest and a 6.1 on the post-

test. The positive change of 1.3 supports an acceptance of
hypothesis 1 in that posttest standardized measures were
higher than pretest measures.

Hvpothesis 2 and Hypothesis 3. Paper-apd-pencil meas-

ures of computation Wkill performance in the operation are

of multiplication and subtraction werz takefi three times

during the course of this study. This studenrt's performance
H

in each of these operation areas’across eafth o the baseline

periods is shown below in Table 33.

———— - — P - —— P D fEA WD S W =P D S s dam o . P T 5 = = ——————— i — ——

N Baseline Period
Operation Area Measure 1 2 3
Multiplication DPMC 26.7 32.3 29.7
DPME 1.0 2.3 0.0
Subtraction DPMC 14.0 18.0 23
DPME 4.5 6.0 0.0

Table 33. Student A2 - Digits per Minut2 Correct (DPMC)
and Digits per Minute Ergor (DPME)
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\

Student A2 received computer lnstructlion In the oper-
ation area of multiplication during the first instructional
phase. A comparison of her performance during the baseline
periods pré and ﬁost to this instructional period show both
an increase of 21% in her DPMC, from 26.7 during baseline
one to 32.3 during baseline two, and an increase in her DPME
of 130%, from 1.0 to 2.3. During the instructional phase in
which this student did not receive computer instruciion in
the operation area of multiplication, ad@snalysis of base-
lines two and three shows a decrease in DPMC performance of
83%, from 32.3 to 29.7. DPME performance during this period
decreased from 2.3 to O.

This student received computer instruction in the op-

/
phase. Her performance during baselines two and three sho

eration area of subtraction during the second instructionaii
an increase of 28%, from 18.0 to 23.0 DPMC. During this
same peric! her error rate décreased by 100%, from 6.0 to O
DPME. No computer instruction was received in this oper-
ation area during the first instructional period. An ;naly-
sis of performance during baseline periods one and two shows
an increase 1in her.performance on the DPMC measufe of 29%,
from 14.0 to 18.0. DPME performance incr2ased by 33% from
4.5 to 6.0. |

Hypothesis 2 is accepted for both operatioﬁ areas of

mul:iplicatiop and subtraction. Pencil and paper measures

taken pre and post to instruction show increased performance

1n each operation area.
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Hyppthosis 3 {s rejected. DPMC performance incraased

h]

in both Qubtraction and multiplication during phasas {n
which they were not instructed. Performance #n the DPM;
measure across these periods increased in multiplication and
decreased in subtraction,

Hypothesis 4 and 5. Computer baseline measures in the

operation areas of multiplication and subtraction are shown
below in figures 11 and 12 respectively. 1In the operation
area of multiplication measures taken pre and post of in- '
struction show an increase in performance from an average of
14.6 DPMC (s.d.= 4.3) during baseline one to 19.1 DPMC
(sid.= 6.1) during baseline two. During this samé period
her error rate increased from an average of 1.2 (s.d.= 1.8)
to 1.¥ (s.d.= 1.8) DPME. Measures taken before and artar
the noninstructﬂpn phase show a decrease in her periotmancg
from an average of 19.1 DPMC (s.d.= 6.1) in baseline two to
17.6 DPMC (s.d.= 1.7) in baseline three. Average DPME
during this same period decreased slightly from l.9i(s.d.;
1.8) to 1.6 (s.d.= 1.5).

Baseline measures of student A2's performance taken pre
and post to instruction in the operation area of subtraction
(baselines two and three) show an increase.in aveféqe DPMC
trom 12.9 (s.d.= 2.6) to 15.6 (s.d.= 3.4). Average DPME
rmained at a rate of 1 dgring both baselines (s.d.= .9 and
1.2 respectively). Comey@er measures taken pra and pgst of
tne nonianstructional pgase show an increase 1in average DPMC

“rom 8.4 (3.d.= 2.7) during baseline one to 12.9 (s.d.= 2.6)
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in baseline two. Average DPME during this time decreased
from 1.8 (s.d.= 1.8) to 1.0 (s.d.= .9).

Student A2's performance in both the’operation areas of
subtraction and multiplication support an acceptance of
hypothesis 4. Post instruction.computer measures reflect
increasés in performance when compared to preinstruction
measures.

Hypothesis 5 is rejected. 1In the operation area of
subtraction student performance iﬁcreased ié DPMC and de-
creased in DPME measures over the period of noninstruction.

Multiplication performance measured pre and post to non-

instruction decreased in both DPMC and DPME performance.

—— —— —— ——— — - - —————————— —— —— - -
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Student A3
- Student A3 was a female aged 12 years 9 months with a
measured full scale WISC-R score of 64. This student was
assigned to receive computer instruction during the first
and second instructional phases in subtraction and multipli-
A\

cation respectively. &

- Hypothesis. l. Using the Stanford Diagnostic Math Test

~'Green Form this student obtained a standard grade equiva-
lence score of 3.6 on the pretest and a 4.5 omr the post-
test. The positive change of .9 supports an acceptance of
nypothesis 1 in that posttest standardized measures were
higher than pretest méasures.

Hyoothesis 2 and Hypothesis 3. Paper-and-pencil meas-

‘ur=s of computation skill performance in the operation ar=as
of subtraction and multiplication were taken thre= times:-

bduring the course of this study. This student's periormance
in each of these operation areas across each of the baseline

periods is shown below in Table 34.

Baseline Period

Operation Area Measure -1 2 3

subtract¥on DPMC 16.6 19.3 26.1
DPME 17.0 12.5 12.2

Multiplication DPMC 16.0 27.7 . 36.3
DPME 6.7 6.0 3.6

Table 34. Student A3 - Digits per Minute Correct (DPMC)
" and Digits per Minute Error (DPME)
Baseline Paper-and-Pencil Measures in the
Operation Arzas of Subtraction and Multiplication.

‘ \ _' 264
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r
3 4

Student A3 received computer instruction in the oper-
ation area of subtraction duriﬁg the first instructional
phase. A comparison of her performance'during the baseline
periods pre and post to this instructional period show both
éq increase of 16% in her DPMC, from 16.6 during baseline
one to 19.3 during baseline two, and a decrease in her DPME
by 27%, from 17.0 to 12.5. During the instructional phase
in which the student did not -receive computer im&truction in
the operation area of subtraction, an anaiysis.of‘baselines
two and three shows an increase in DPMC performance of 35%,
from 19.3 to 26.1. DPME performance during‘this.period
decreased slightLy from 12;5 to l2f2.w

This student received cémpuéer instruction in the op-
2ration area of multiplication during the second instruc-
tional‘phasé. Her performance during baselines two and
three shows an increase of 31%, from 27.7 to 36.3 DPMC.
During this same period her error rate decreased by 40%,
from 6.0'tb 3.6 DPME. No computer instruction was received
in this operation area during the first instructional
period. An anéiysi$ of‘performance dur%ng baseline pgriods
one and two shows an increase in ger performance-an the DPMC
measure of 73%, from 16.0 to 27.7. DPME performagée de -
crz2ased by 10% from 6.7 to 3.6. J h,

Hypothesis 2 1s accepted for boﬁh)operation areas of
subtraction and multiplication. Paper—and-pencil measures
Zaken pr2 and post to computer instrﬁction show an incr=ase

\
. ] . ) . LY
11 performance in both operation areas\\

)
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Hypothesis 3 1s rejected for both operatlgn areai'of *
subtfaction and multxpllcatlon. Both DPMC adﬂ DPME perfor-

manc lncroased in bgth'operaf{ow areas Gj7&mg phases in

T8

which tﬁﬂéfwern not .¥dstructed.

~

B o

HvﬁytheSLS 4-and 5. Computer baseline measures in the’

operation areas.of subtraction nd'ﬁultiplication aré shown
below in figgfes 13 and 14 r pecti&eiy. In the operation
area of suptrection measures taken pre and post of instruc-
“tion show an increase'in.DBMC-perf@rmance from an average of
a0 DPMC (s.d.= 1.4) during baseline one to 12.8 DPMC (s.d.=
3.3) during baseline two. During this same period her error
rate incfeased from an average of 4.8 (s.d.= 4.3) to 10.3
(s.d.= 4.4) DPME. Measures taken before and after the
noninstruction phase show ae increase in her performance
from an average of 12.8 DPMC (s.d.= 3.3).in baseline twe to
14.7 DPMC (s5.d.= 3.5) in. baseline three. Average DPME
during this same period deereased from 10.3 (s.d.= 4.4) to
§.7 (s.d.= 3.3). |
Baseline measures of student A3's'performance taken pre

and post to instruction in the operation area of multipli-.
.cation (baselines two and thnee) show an increase in average
DPMC  from 15 8 (s. d 6.4) to 21.4 (s.d.= 3.3). Average
DPME decreased from 5.75 (s.d.= 2.7) to 4.8 (s.d.= 2.2).

Pr= and postmeaeures of the noninstructional phase,show‘a

rlh{ slight increase in average DPMC from 15.0 (s.d.= 5.8) during E

beseline one to 15.8 (s.d.= 6.4) in baseline two. Average

9PME during this time increased from 4.4 (s.d.= 1.7) to 5.8

(5.d.= 2.75. : o
ERIC b 266 |
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Hypothesis 4 1is aécepted for the operationiérea of
multiplication. Post instruction compgter measures reflect
increased performance when compared to preinstruction
meaéures.

Hypothesis 4 is rejected for the operation afea of
subtraction. -Aithough DPMC increased duringvthe period of
instruction, the large increase in DPME pé:formance does not
support an acceptance of this hypothesis. = ~

Hypothesis 5 is rejected for both operation areas of

subtraction and multiplicatioh. student performance in-

creasad over periods of noninstruction. .

Figure 54 [‘/

Figure 55 ‘

i
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Student AS - \

Student A5 was a Eémale aged 1l years 9 months with a
measured full scale WISC-R score of 64. This student was
assigned to receite computer instruction during the first
and second instructional phases in addition and subtraction

3

respectively.

Hypothesis 1. Using the Stianford Diagnostic Math Test
- Red Form this student obtained a standard grade éauiva+
lence score of 2.6 on the pretest and a 5.4 on he post-
test. The positive change Bf 2.8 supporéﬁ an apceptance of
hypothesis 1 in that posttest standardized measires were

nigher than pretest measures. -

\

/

7

y
Hvpothesis 2 and HypGthesis 3. Paper-and-pencil meas- y
dgeration areas

uras of computation skﬁgl performance in the
of addition and subtraction were taken three times during
the course of thisvstudy. This student's performance in

2ach of these operation areas across each of the baseline

periods is shown below in Table 35.

Baseline Period

fOperation Area Measure ‘1 2 3

Addition DPMC 21.7 30.7 40.4
DPME 1.4 .3 0.0

Subtraction DPMC 14.3 21.3 30.0
DPME 0.0 0.0 0.0

Table 35. Student A5 - Digits per Minutes Correct (DPMC)
) and Digits per Minute Error (DPME)
Y Baseline Paper-and-Pencil Measu 2s in the

Operation Areas of Addition and Subtraction.

/ : ‘270
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Student A5 received computer instruction in the oper-

ation area of additi¢n durxng the firgt instructional phase.

.
\

A comparison of her performance durlng the baseline periods

pre and post to this instructional period shows an increase

of 42% in her DPMC, from 21.7 during baseline one to 30.7

during baseline two. DPME decreased during this period 79%,
from l.é.to .3. During the instructional phése in which the
student did not receive computer instrﬁction in the oper-
ation area of addition, an analysis ?f baselines two and
three shows an increase in DPMC performance of 32}, from
30.7 to 40.4. DPME performance during this pericd decreased
from .3 to .0.

This student received computer instruction in the op-
2rdtion area of subtraction during the second instructional

nhase. Her performance during baselines two and three shows

- an increase of 41%, from 21.3 to 30.0 DPMC. During this

-~
same period her error rate remained at 0. No computer

instruction was received in this operation area during the
first instructional period. An analysis of performance
during baseline periods one and two shows an increase rn her
performance on the DPMC meas%re of 49%, from 14.3 to 21.3
DPME performance remained at 0.

Hypothesis 2 is accepted for both operation areas of
addition and subtraction. Paper—and—pencrl measures ta%én
pre and post to computer instructron in these operation

Y
aresas show an increase in her pérformance.

\,

N ,.
N R71
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Hypothesis 3 is rejgfted for

156
th operation areas of
‘ adqition and subtraction. Paper-agd-pencil measures taken
N pre and post to noninstructional phases show perforgance

incre=ases. | |

Hvoothesis 4 and 5. Computer baseline measures in the

N operation areas of addition and subtraction are shown below
in figures VF15 and VF16 respectively. . In the operation

area of addition measures taken pre and post of instruction

show an increase in performance [from an average of 9.2 DPMC
‘s.d.= 2.9) during baseline one/to 15.5 DPMC (s.d.= 2.7)

iuring baseline two. During thiis same period her arror rate

-

“incrzased from an average of .

\
A.1) DPME. /Measures taken befpre and after the'noninstruc-
J ]

(s.d.= 1.1) to .9 (s.d.=

A

tion phase show a decrease in her performance frém an av-
2rage of 15.5 DPMC (s.d.= 2.7) in baseline two to 15.0 DPMC
{z.d.= 2.2) 1in éaseline thre Avefage DPME during this .
same period decrzased from : (s.d.= 2.1) to .6 (s.d.= .9).
Baseline measures of student A2's performance taken pre
and post to instruction in the operation area of subtraction
(béseliﬁ%s two and three) show a decrease in avefage DPMC
from 9.1 (s.d.= 2.2) éo 8.8 (s.d.= 1.3). Average DPME
decreased from 5.6 (s.d.= P.3) to 8.0 (s.d.= 1;4). Pr> and
postmeasuras of the noningtructional phase show an incraase
in average DPMC from 6.6 (s.d.= 3.9) during baseline one to
2.1 (s5.d.= 2.2) during baseline two. Average DPME during

/ “his tim@#ﬁncreased from /3.2 (s.d.= 2.8) to 5.6 (35.d.= 2.3).

R72




Hypotheéis 4 is accepted for the operation area of
add{tion. Computer measures taken pre and post to instruc-
tion show an increase in performance.

Hypothesis 4 is rejected for the operation'area of !
subtraction. Computer measures taken pre and post to in-
struction show a decrease in performance.

Hypothesis 5 is accepted for the operation area of ®
addition. Computer measures taken pre and éost of the ?
noninstructional phase show no significant change iﬁ perfor-
mance.

dypothesis 5 is rejected for the operation area of
subtraction. Computer measures taken pre and post to the
noninstructional phase in this operation area show incr=ased

periormance.
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Student A6 a

Jr

St&ﬁknt A6 was a male aqed 13 years 11 months with a

VV.
wl

measurad full scale wrsc ~R score of 52. This s'
‘.‘lrsn,

.. ’0" "y

aSSLgned to recelve c&mputer instruction durln’

;ﬁ&”second lnstfuctional phases 1in subtractlon an addxtlon
jfn’ —

respectlvely. x;%

Hyoothesxs 1. Using the Stanford Diagnostic Math Test

i

- Red Form tth‘stUdent obtained a standard grade equiva-
lence score oﬁ 2, 4 on the pretest and a 2 6 on the post—

q . f‘\’ )
i&ét The p081t1vé¥bpange of .2 supports an acceptance oE

A“‘

1vpothe%%s 1 ln that posttest standardlzed measures were

i at . | C}

& négher tnanipretest%measurds.
e ; ‘ngdthESLS é and,Hyoothesis‘3. Paperrand—oencil meas -~
,“)) 5 # *

Ara§‘9f computatlon skill performance in the overation areas

lg p ©Of subtractlon and addltlon wers taken three tlmes dur1ng

> f 7
He course of thls study. This student's performance in

: X . .“l

RCIE - s
', < =ach of 'these operatlon areas across each of the baseline
- ;
" pr
. periods i3 shown below in Table 36.
L ] //(?
ﬁf ———_—___________-_____-__-_—————_—_—_—~__—_———————7L ______
i , Baseline Periqd
Operation Area Measure L-. K 2 3
Subtraction ~ DPMC 7.7 16.7 ©16.7
DPME 7.2 h 1.5 0.0
‘Addition DPMC 21.3 3201 30. 4
_DPME 2.1 .1 0.0

~—~——.—__________.__.__..._—_—————.___—__...—___._—._—————__.__.___—___

‘able 36. Student A6 - Digits per Minute Correct (DPMQC)
: and Digits per Minute Error (DPME)
Baseline Paper-and-Pencil Measures in the
» Operation Areag of Subtraction and Addition.

w

.~ 27
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Student A6 received computer instruction in%the opera-

tion area of subtraction during the first instrﬂ?ﬁional

‘ ".
phase. A comparison of his: performance during the baseline
periods pre and post to th%@ instructional period (baselines

t
NS

one and two) show both an }ﬁcreasé”of 117% in}his DPMC, from

7.7 éo 16.7, and a decrease in his DPME by 7%%, from 7.2 to

1.5. During the ingtrucﬁional phase in which the student S
did not reéeive gomputer instruction in the operation area

of subtractlon, an analysis of baselines two and threiishows"

DPMC remalning at 16.7. DPME performance during this perlod

decreased to a rate of 0 from 1.5. e
; P

This student recelved computer instruction in the op-
aratlon area of addltlon dhrlng the second 1nstructlonal
ohase. His perfdbmanpe durlng basellnés two and three shows

a slight decresase of 5%, ftom 32.1 to 30.4 DPMC. During
. . h‘ “\

this same pezlod his error. rate decroasad to 0 from .l DPME. s

No computer 1nstructlon ggﬁ?@acelved in thls operation area

*;""‘ .
v :
formance during baseline periods one and two shows an in-

durqu the first instru al period. An analysis of per-

crease in his performance on the DPMC measure of 51%, from

21.3 to 32.1. DPME performance decreasad by 95% from 2.1
e ' v

to . 1. !

Hypothesis 2 is accepted for the Opeﬁftion area of
subtraction. Paper-and-pencil measures taken pre and post
of instruction show an ihcreése'in performance.

Hypothesis .2 is rejected for the operation aresa of
1ddition.' Paper-and-pencil measures taken pr2 and pqs:.of

o

! ¢ . .
instructi®n shows a decrease 1n pertormance.

- o 277
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Hypothesis 3 i3 accepted for the operation area of
subtraétion, Paper-and-pencil measures taken pre and post
oi thé noninstructional phase shows no change'in performance,

Hypothi§i3,3 is rejected for the operation area of

Lo

_ a
addition. Paper-and-pencil measures taken pre and post of
the noninstructional phase shows an increase in performance.

Hypothesis 4 and 5. Computer baseline measures in the

operation areas of subtraction and addition are shown below
in figures 17 and 18 respecéively. In the operation area of
subtraction Weasures taken~pre\and post of instruction show
an increase in performance from an average of 7:0 DPMC /
(s.d.= 1.2) during baseline one to 11.3 DPMC {s.d.= 2.0)
during baseline two. During this same period his error fate*
decreased from an average of 5.6 (s.d.= 2.1) to 3.25 (s.d.=
1.8) DPME. Measures taken before and after the noninstruc-
Ition phase show a decrease is hié performance from an aver-
age 0f 11.3 DPMC (s.d.= 2.8% in baseline two to 10.7 DPMC
(€.du= 2.3)in baseline three. Average DPME‘during ?his same
period increased slightly from.3.3 ¢s.d.= 1.8) to 3.7 (s.d.=
1.2).
” . .
Baseline measures of studentﬁAs's performan%§ ta$¢n.pre
ﬁand post to instruction in-the opération area of Aédition
(baselines two and three) show an incr%ase in average DPMC
trom 16.1 (s.d.= l.9)/to 19.4 (s.d.= 2.3). Average DPME o
‘decriased from 1.3 (é.d,;:{.»i.e3_) to .2 (s.d.= .5) during this
same period.~,Comput§r measures ?akeﬁfpre ahg pééqlbf‘the
Che noninscguctionai-phase show a slight\iné;ease in average

yay
<7

. | X

EBJk; o : 23753  \
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P \
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L »

» DPMC from 15.4 (s:d.f@2f3):dur1ng baseline one to 16.1

(s.d.= 1.9) in baseline two. Average DPME during this time

increased from .2 (s.d.= .5) to 1.3 (s.d.= 1.3). ‘ %&,e
Wy,

Ta Y [ndl

Student A6'g performance in both the operation areas of  #% -

¢

subtraction and addition support an acceptance of hypothesis
4. Post jinstruction comphter measufes reflect iﬁc:eases in
performance when compared to preinstruction measures.

Hypothesis 5 is rejected for the operation area ofi ‘ .
subtraction. Computd® measures taken pre and post of the
noninstructienal phase show an increase in éerformdnce.

Coe ¢

Uﬁypotheis.S’is accepted for the dperation area of

‘addition. Computer measures taken pre and post of the

\

noninstructional phase show no change in performance.
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Student A7
Student W7 was é male aged 14 years 6 months with a
rmeasufed full scale %ISQ&R score of“74. This stddént was
h'l~assigned to recaive.ébmputer instruction during the first
and second instrucpionai phases in subtraction and division
a% ‘o

respectively.

Hypothesis 1. Usinq the Stanford Diagnostic Math Test

- Grzen Form this student obtained a standard grade equiva-
lence @%ore of 4.7 on the pretest and a 5.1 on the post-
‘tast. The positive change of .4 suppbrts an_acceptance or

hypothesis 1 in that pdstteit standérdized mgasures were
TS ' :

‘higher than pretest measures,,

X .
S ®

Hvpothesis 2 and HyootheSls 3. Pagebéand—pencil meas -

“W cures of’ computatlan skill performance in the operation areas °

GE subtractLQp and division were taken three hlmes du ing

P

" course Of thlS study. This student's performance Ln

b .

ch of these operatlon areas across each of the baseline

- L)
periods is shown below in Table 37. .
—————.—*——*:A:L'L ——————————————————— R ———— - . . - - ——— Yo =
- R 4 -
g : ,ﬁ;’H;;” ' Baseline Periad-
Operation Atea- *”Measure 1 2. ‘ 3
Subtraction ,'DPMC ~10.2 17.8 " 16.0
Lo ., DEME 7.6 . 3.0 .8
Division ' B DPMC 15.0 él v 19.0
. - . 0 R“ 4 :
\! ., DPQME | 0.0 - 0 ki . Oﬂi'gh%:"é
________________________________ L N BT
Table 37. Student A7 - Digits per Minute Corraect (DPMC)
and Digits, peg_Minute Error TDPME) - '
aaaelxne Paper-and-Pencil Meas#res in the -

Operatlon Areas of Subtraction and DlVlalon
B
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Student A7 received computer instruction in the oper -

ation area of subtraction dufing the first instruc‘&onal

nhase. A comparison of his performance during the' baseline

periods pre and post to'this instéuctional period show an ﬂ

increase of 75% in(his DPMC, from 10.2 during baseline one

to 17.8 during basqﬁ*QQ two, and a deérease in his DPME  of

61%, from 7.6 to 3.0. During the instructional phase in
—>which. the student did not receive computer instruction in

the gserat{on area of subtrggtion, an analysis of %aselines

o

two andlthree shows a decrease in DPMC performance Af 10%,

3

from 17.8 to 16.0. DPME performance during this period
»
- (decreased by 73%, from 3 to .8.
Th%ﬁ student\feceived computer instructiom in the op-

3ration.a;ea of division during ,the second instructional

shase. His performance during baselines two and three shows

] . - g ‘r‘ e “w *

no change in performance. His DPMC rate remained at- 19.0. "
, ro

Duriﬂg*ﬁhis period his error rate incregéed, frgs 0 to 1
DPME. Nojcomputer instruction was rece{ved in this oper~
"
ation area during the éirst instructional period. An apaly- ,//i
sis of performance Quring baseline periods one and two shows

an ingrease in his performance on the DPMC measure of 27%,

from 15.0 to 19.0. DPME perfofmance remained at 0 durlng

both baseline measures. - .
Hypothesis 2 is accepted £ the operation arga of
Subtraction. That is, paper-and-pencil meairfes taken pre

1nd post to computer instruction show an incrsase in perfor-

-

Jman'ce.
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Hypothesis 2 is rejected for the operation ara2a of
divisﬂbn. Paper-and-pencil measures taken pre and post of

instruction show no change in berformance. )

«
~

Hypothesis 3 is rejected for both operation areas of
subtraction and division. DPMC performance decreased in

subtraction and increased in division during phases in which

they were not instructed. '

. Hypothesis 4 and 5. Computer baseline measures in the

ogeration areas of subtraction and division are shown below
in figures 19 and 20 respectively. Idgaie operation

arza of subtraction measures taken pre and post of in-

struction show an increase in performance from an average or.

5.3 DPMC (s.d.= 2.6) during baseline one to 12.3 DPMC (s.d.=
215) during baseline‘twqr During this same pe¥iod hls error
rate increased from an average of 3.2 (s.d.= 1.3) to 5.6

(5.d.= 4.4) DPME. Measures taken before an&ggfter the

. . . » . . :
noninstruction phase show a decrease in his performance from

an average of 12.3 DPMC (s.d.= 3.6) in baseline two to 9.0

(2 ]

DPMC (s.d.= 4.1) in baseline three. Average DPME during

tais same period decreased frgm 5.6 (s.d.= 4.4) to 3.8
(s.d.= 1.5). "
Baseline measures of student A7fs'performance taken pre
and post to instructibn ‘in the operaﬁion area of division
(Raselines two and tﬁree).show an increase in'average‘ggMC

from 13.4 (s.d.= 2.8) to 16.2 (s.d.= 4.0). Averaqe DPME

iacr2ased from 1.25 (s.d.= .7) during baseline two to 2.2
. T > : ”

RN

‘5.a.= J8) during baseline tﬁ' Mositer measures taken



.pre and post of the noniastructional phase show an

16h
increaasa
in average DPMC from 12.0 (s.d.= 2.8) during baseline onn o
13.4 (s.d.= 2.8) in baseline two. Average DPME during this
timujdecredsed from 2,2 (s.d.= .8) to 1.3 (s.d.= ,7),

Student A7's performance in both the operation areas of
uubtractién é:; division support an acceptance of hypothesis
4. Post instruction computer measures reflect increases in
performance when compared to preinstruction measures.

Hypothesis 5 is rejected for both operation arkas of
tintraction and division. Computer measures taken pre and
~nst of noninstructional phase; show an incrgase in both
intraction and division performance.

Q ‘

- — > — —— —— — > - ——— ———
- —r o ——— —————— = — - — -

- — s o —— ——— — - —— ——— —— . —— — ——

¥
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" gtudent A8 received computer instruction in the, oper-

o "“,.

ation area of mul iilﬁc,;gon during the first instructional

phass. A comparibofghf hls performance during tHe baseline

pariods pre and pongwko t?is 1ngtructional period show both

an .increase of 33% in his DPMC, from 24.6 during baseline ¢
one to 32.7 during baseline two, and an increase in his DPME
of 8%, from 8.6 to 9.3. During the inltructlonalyphufouin

which the student did not receive gomputer instruction in

the operation area of multiplica an analysis of.base-

lines two and three shows an ing
{

10%, from 32.7 to 36.0. DPMB,

decreased 78%, from 9.3 to 2.0. .

in DPMC performance of

mance during #£his period

This student received coéég ¥ instruction in the op-\‘\\y/
sration area of ;ubtractxon ;321nq the second instructional
shase. His perfOrmaﬁca durinq Baselines two and three shows
1 decrease of 12%, from 30.7 to 27.0 DPMC. During this same
period his error rate increased, from .8 to 13.4 DPME. No
computer instruction was received in this operation area
durtng the first instructional period. An analysis of pé%—
formance .during baseline periods one and two shows an in- s
crease in, his performance on the DPMC measure of 52%, from

20.2 to 30.7. DPME performanc® decreased by 71% from 2.8

—f('

to .8.
Hypothesis 2 is accepted for the operation area of

_muleiplicatidh. Paper-and-pencil baseline measures taken
b - - ’ .
‘7r> and post to computer instruction show an increase in

'

Jerformance.
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Hypothesis 2 is rejected for the operation area ©
suﬁtractlon. Péber-and—pencil baseline.measures taken pre
and post to gomputer instrucglon shows decreased perfor-.
mance ' . : n

Hypothesis 3 is rejected for both bperatlon areas of

multiplication and subtraction. Paper-an&bpenCLl’measures

b

taken pre and post on noninstructional phases show increased

A
performance in both operation areas.

Hypothesis 4 and 5. Computer baseline measures in tﬁg

operation areas of multiplication and subtraction are shown

below in figures 21 and 22 respectively.  1In 'the' opera-

tion area of multiplication measures taken pre and post of
instruction show an increase in performance from an aGerage
of 9.2 DPMC (s.d.= 1.8) during baseline one to 15.1 DPMC

—

(s.d.= 3.1) during baseline two. During thiéysame period
his error rate increased from an average of 6.0 (s.d.= 1.6)
to 12.0 (s.d.= 3.4) DPME. Measures taken before and after

the non-instruction phase show an increase in his perfor-

- mance from an average of 15.1 DPMC (s.d.= 3.1l) in baseline

two to 23.2 DPMC (s.d.= 4.7) in baseline three. Average

4

DﬁhE during this same period decreased‘from 12.0 (s.d.= 3.4)

to 9.6 (s.d.= 6.5).

Baseline measures oﬁ&student A8's performance taken pra .

and post to instruction in the operation area of subtraction
(baselines two and three) show an increase in éverage DPMC
from 10.8 (s.d.= 2.3) to 22.8 (s.d.= 1.3). Average DPME

decreased from 6.0 (s.d.= 2.6) to 1.0 (s.d.= 1.0). Pre and

A2E;9 e oy
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'euﬁpnfﬁééfﬁéﬁional phasé show an increase
in average DPMC%FYSmVQ.S (s,d;=’4.7) during baseline one to
}9.8 (s.d.= 2.M} in bageline two. Average DPME during this
time increased from 2.3 (s.d.= 2.6) to 6.0 (s.d.= 2.6).

.EYpothesis 4 is rejected for the operation area of
;multipiication. Although DPMC incresed by 5.9 the corres-
ponding large, increase in DPME warrants a'rejection of this
hypothesis.

Hxﬁotheéis 4 is accepted for the operation area of
subtra&tion. Post .instruction baseline cogputer measures
reflect increiied performance when cthared to pre-
instruction measures. . 5

Hypothesis 5 is rejected for bofh operation areas of
pultiplication‘and subtraction. Computer measures taken-pre'

and post of noninstructional phases show increased perfor-

mance in both operation areas.

Figure 62
________ .
. Figure 63
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Student A9 S ot

i~

Student A9 was a male aged 15 years 3 months with a

measured full scale WISC-R score of 77. Thisnstudent*wgsl
assigned to feceiéq computer iﬁstfuction during the Eirsﬁ
and second instructional phases in subgraction and'multz-
plication’respec;ively. P | '

Hyoothesis 1. Using the Sﬁanford Diagnostic Math Test

- Green Form this studentsbbtaxned a standaré grade equiva--

&
lance score og 5.9 oq ége pret at and 3 6.1 on the pgst-

test. The p051t1ve change of .2 supports an acceptance of

hypothésis 1 in that sttéétystandardized measures wera
. . . . Sy
higher than pretest measires. ! {
. { .
Hypothesis 2 and Hyoothesis 3. Paper-and-pencil meas-

-

uras of computation skill'/performance in the operation areas
of subtract{?n and multiplication were taker¥ three times

) o - ‘r . ' .
.during- the course of this study. This student's performancd

in each of these operation areas across each bf the baseline

periods is shown below ip Table 38.

Baseline Period A
Overation Area Measure 1 - 2 ' 3
Subtraction DPMC 15.7 29.7 27,5
' DPME 3.7 . .8 .7
¥ F |

) MultlplléatLOn- , DPMC 31.3 s 29.0 44.0

i . DPME - 2.0 ' 2.3 2.3
_______________ ST S

Table 38. Student A9 -'Digits per Minute Correct (DPMC)
and Digits per Minute Error (DPME)
Baseline Paper-and-Pencil Measures in the
Overation, Areas of Subtraction and Multiplication.

'S ) .
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S

! !

> “ident A9 receiveh computer,instruction in the oper-
\ ’

atL(n Arap of subtraction during the first instructional

»
phaie‘ A comparison of his Performanc"durinq the baselinp,

perindi Pre and post to this instructional period shows an
1ncrdase of 89% in his DPMC, f{om 15.7 ring baselinekone-
“to 29 7 duaing baseline two. DPME decreased during this
<%erlod 733t from'3 7 to .8. During the instructional phase
.in which the student did not receive compute instruction in
'the Operation area of subtraction, an analys s of baseliges
two and three shows a decrease in DPMC perfoqmance of 7%,
rrom 29.7 to 27.5. DPME performance during this'period
decr:ased from .8 to .7. |

This ‘studerft received computer instruction in the op+-
-erationm area of multiplication ddring the second insb{ucﬂ/
tional phase. Hisg performance during baselines two and .

thrae shows an increase of 51%, from 29.0 to 44.0 DPMC.

During this same"period his error rate remained aL 2.3. No
Computer instructfon was received in this op€ration area
during the first instructional period. - An analysis of per-
formance during baseline periods one and tmo shows a de-
Crease in his performance on‘tne DPMC measure of 7%, from
31.3 to 29.6 ‘DPME performance increased 15%, from 2.0 to
2.3. |

Hypothesis 2! is accepted for both operation aresas of
. i % *
subtraction and multiplication. Paper-and-pencil measures

)

taken pre and post to computer instruction show. incra%sed

- ~J
periormance Ln both operatlon areas. '
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\~\ Hypothesis 3 is rhiectad for both operation areas-&@
PR ) 4 '
subtfaction and multiplication. Paper-and-pencil measuras

taken pre and pOs;'to noninstruction, phases show decfeaéed

performance in both operation areas. ‘

Hypothesis 4 and 5..’Computer basellne measures in the

operation areas of subtq‘tt&on and multiplicatxon are shown

] »

below in fiqures 23 and“ﬂ§ respectively. In the opera-
tion area of subtractiod"measurep takén b and post of
instruction show an increase in perform ;irod‘an ayeraqe'

of 11. 8 DPMC (s.d.= 3 4) durlng basellne on .12,7 DPMC

(s.d.= 2. 5) dusyng basef{ne two. During thig same perxod
}C P AN

his error rate increased s{iggply from an: verage of .6 -

-

_(s. d .5) to 1.0 (s.d.= 9);DPME Measg{@?_taken before-
an

and afg{sr the nonlnstructxdn.;g ncrease in his

.
2

se show
s X
+ performance from an average o¥/12.7 DPMC (s.d.= 2.5) in
. L a v
basilxne two to 16.8 DPMC'.(s.8.= 2.6) in baseline thfeé )
\“'
Average DPME during this same-period anreased from 110
» . . 7
(s.d.= .9) to' 1.6 (s.d.= 2.1). I

[ ot

Paper-and-pencil measures ?aken pre and post of in-
7 struction in the operatlon agﬁa\of multtpilcatxon (basellnes‘
two and three) show an %ncre?ﬁelln average'DPMféfgom 22.0
.(s.d.= 2.8) to 29.4 (s.ld.-‘.= 19).‘ Average“ﬂP%ﬁ /ecreaged
from 2.2 (s.d.= 1.2) to 1. 8 ;.d =1.8). Pre andi?ﬁ

fonal phase'thow an lncrzase in

rf\'

measures of ghe nin truc
a&erage DPMC ftom 20.6 (é.d.= 7.1) durlng baseline Lné to
J $22.0 (s.d.= 2 8) in baﬁ‘l;qe two. Averaqe DPME duwan thlp

time lncraabpd from l 0{(5 d. l.i) to 2.2 (s.d,A l 2).
™ SR -
[}
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. . \
Hypothesis 4 is‘grejected for the 4peration area of

subt;action{~ Computar measures takenlpre and post to in~

structiom in tﬁis opelation area show no change in pgrfor-

\
manca. ' -

L

\
Hypothesis a'is accepted for the operation area off

t

-multiplication., Computer_mehsures taken.Pre and post to

Lﬁstrgction in th{s operation area show'an inéreage in

performance. " (

N

:prothesis 5 is rejected for both operation areas of

subtraction and myltiplication. Computer meqéures taken pre

&

Qhow'increases'in'performance.

b \

and'post to noninstructional phases in these operat%?b areas

- - - ——— o = - —— . = —— .  —— -

Figure 64
¥ . ’
")
® e L\
: Figure 65
e
N \
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studant; Al0 L

Student AlQ0 was a female aged 14 ymars ld months with a
measurad full scale WISC-R'%core~ot 96. This scudent}wns
A11igned to recelve ;omputor lnltr?cston during the tirat
and gncond lnltructional phases in mulﬁipllcation and divi-
sion reapectivolf. !

Hypothesis 1. Using the Stanford Diagnomtic Math Teut
- Green Form this student :obtained a standard grade equiva=-
R l2nce score of 4.7 on the pretest and a 5.1 on the post-
*+*3t, The positive chanqe\of .4 aupszijf an accubtancu ot
hypothesisﬁl in that posttést standardized measures were
Altagher than pretest méasures.

Hvoothesis 2 and Hvpbothesis 3. Papaer-and-peacil meas-

tres of computation skill performance in the operation Ar-a:
‘ L

L4

»
he [

3¢ aultiplication and division were taken three times :uring
’ .- .
thr course Qf this study. This student's pertormance in
3
2acn of these operation areas across each ¢f the baseline

- peygiods is shown below in Table 19.

Baseline Period -

Operation Area Measure 1 2 3
Multiplication DPMC 20.6 19.90 22.3
DPME 8.3 5.3 1.0
Divislon DPMC 15.0 13.0 7.0
‘ / DPME 4.0 1.0 4.0
Tabl-e 39, Student AlO0 - Digifs per Minute Jorroact (JPMC)

and Diglits per Minute Error (DPME)
Baseline Paper-and-Pencll Measures in the

Oceration Areas of Multiplication and Division.
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Student AlQ0 received computer 1natruct}on in the opera-

tion area of multlpllcatloﬁ during the tlrnk inatructional
\ phasa. A éomparilon>ot her p;rtormAnca during the basaline

nertods pre and post to this i(nstructional pariod (basalinen
qne and two) show both a dcérea:e of 8% in her DPMC,lrrom
$0.6 to 19.0, and a decrease in her DPME of 36%, from 8.3 to
5.3. During the instructional phase in thch the uyﬁdnnc
did not ;ccolvo computer instruction in tho‘operation area \
of multiplication an analysis of baselines two and thrae

ihows DPMC increasing by 17% to 22.3 from 49.0. DPME

, :
performance during this period decreased to a rate 1.0 from
\

~ AN
3.3,
g
This stuQent received computer instruction in the op-
2raticn arna of division during the second ingtructional
phase. Her per:zormance during basglines two and three shows
1 decrease of 46%, from 13.0 to 7.0 DPMC. During this same
period her error rate {ncreased to 4.0 froh 1.0 DPME. No
computer instruction was received in this operation area
during the first instructional period. An analysis of per-
formance during baseline periods one and two shows a «de-
cr2ase’ in hersperformance on the DPMC measure of 13%, from
15.0 to 13.0. DPME pertformance decreasad by 75% from 4.0 to
1.1,
: \

Hypothesis 2 is rejectéd for both operation areas ot

Tltiplication and division., Paper-and-pencil measures
. 4

b

Xenoore and post of instruction shows a decrease in oer-

“Tincoe 1a both operatipn areas,

' : 301
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D

Hypotheias 3 1s rejected for both operdtion areas c:

l!élplicat;on a'npr dxv:.sion. Paper-and pencil measur’

.u_;\ . . - .
"tl I
.

*'1 taken;pre and post of nonxnstructional  Phases show a de-

f ¢§’ . cre§sed pe@prmance in both operatlon areas.
. , :
e Hygothe51s 4 and-5. Computer basellne measures in the

e o

A
>

. A N
#?‘_‘ o N

mj@ﬁl operatlon areas o multlpllcatlon and d1v1510n are shown

£

belowAln figures 25 and 26 respectively. 1In the opera-

. K . ) . te L -
tion area of multiplication measures taken pre and post of - i
instruction show an increase in performance from an average -

. [ & .
of 1318 DPMC (s.d.= 2.4) during baseline one to 22.9 DPMC

T (s.d.= 3.1) during baseline two. During this same period
b _ i ‘

f;ef error rate increased from an average of O.b to 1.8
(s.d.= 2.65 DPME. Measures téken before and after the
noninstruction phase shows a-slight decrease in~her perfor-
mance from an average oé 22.9 DPMC (s:d.= 3.1) in baseline
two to 21.4 DPMC (s.d.= 3.6) in baseline three. Average
DPME during this same period incresased slightlytfrom 1.8
(s.d.= 2.6) to 2.4 (s.d.= 1.7).

Baseline measures of student AlO's performance ﬁaken
pre and‘post to instruction‘in the operatisﬁ-érea of d}vi—
sion (baseiines two and three) show an inc;ease in avesrage
DPMC from 8.3 (s.d.= 2.5) to 14.4§(s.d.= 5.7). Average DPME
increased from 1.5 (s.d.= 1.5) to 2.8 (s.d.= 1.1) during
this same period. Computer measures taken ore and post of
the noninstructional phase show an iﬁcrease in average DPMC

from 6.2 (s.d.= 1.3) during baseline one to 8.3 (s.d.= 2.5) ‘.

in baseline two. Average DPME during this time increased

‘Erom“.6“t.d.= .6) to 1.5 (s.d4.= l.a).

o o - 301
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Student AlQ!Z performance in both the operatlon areas

oo
of multlplxcation and d1v151qn support an acceptance of

. hypothesis 4. *Poét instructlon computer measures reflect
1ncreased performgﬁce when compared to prelnstructlon
measures. _ )

Hypotheis 5 is’ accepted for the' operat‘n arewf
multiplication. _Cohputer measuree taken pre and post of the - |
noninstructional ppase show no ch&nge 'in perforﬁance. |

Hypothesis 5 is rejected fcr the operation area of

~ ..division. Computer measures taken pre and post of the

noninstructional phase show an increase in performance.
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Student All i . - ' YT ‘

2

Student All was a male aged 13 years 3 months with a

.‘.

measured full scale WISC-R sqd%e of 75. This student was

‘assigned to receive computer instruction during thé first
- - \ ,
and second instrugtional phases in division #&nd subtraction

reSpectively. Unfortufiately, due) to excessive absence from

school no instruction was providéd in the operation area of ' ’
division during the first instructional phase. Therefore,

e - . ' . S .
only performance in the operation area of subtraction will
) - . * B
Pe reported.
\ . . 9
Hvoothesis 1. Using the Stanford-Diagnostic Math Test"

- Green Form this student 95tained a standard grade equiva-
lenéé score of 3.8 on the pretest and a 3.9 on ﬁhe pbst—

test. The pbsitive;change of'.l w;s not considered largel
enough to support an acceptance sf hypothesis 1. Thérefore,\\
hypothesis 1 is‘reﬁected.

Hvoothesis 2 and Hypothesis 3. Paper-and-pencil meas-

ures of computation skill performance in the operation :area )

- Ay
; _ . : DA
of subtraction were taken three times during the course of
this study. This student's performance in this q€eration bt

area across each of the baseline periods is shown below in

% Baseline Period

Operation Area / Measure 1 2 3
Subtraction DPMC 11.8 18.5 19.5
a}’}:“ "g:f“ s DPME . 8 . 3 l ~ 8. 4 . 7 -

o

Taole 40. Student All - Digits per Minute Correct (DPMC)
. and Digits per Minute Error (DPME) °*
Baseline Paper-and-Pencil Measures in jpe

Operation Area of Subtraction.

n
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. e
. \»' -
o

D e

.nz-zase of 5% in his DPMC from:.18. 5 durlng baseline two 603

b -
- -

~urlng basellne three, and a decrease rp his DPME of
:l%, Z-om 8.4 toc 7 Durlng the lnstructlonal phase in

| zh the student d1d not receive computer lnstructlon in
=2 c:cyatlon area of suptractlon, aniﬁnalys1s of basellnes

‘zme and two shows an 1ncreasedﬁn DPMC performance of 58%,

THat is,‘paper—and-pencil measures taken_pre

o

TOSt to computer ‘instruction show an increase in perfor- :

- -
2 ea

. Tanca, Although the DPMC measure did not increase si ‘if-
izantly the dramatic decrease in DPME warrants this accep-
zance. : C : ‘ .

N

’ | Hypqthesis 3 ieAr

jected fgr the operation area of

subtraction. . Paper-and-Jpencil measures taken pre and. post _
_ { .
the the noninstriuctional phase shows an increase in perfor-

mance. e .
dvoothesis 4 an . Computer baseline measures in the
A - - :

f . * .
operation area of subtraction are shown below in figure 27.-.

In the operation arza of subtraction measures“taken~pre and -
) _ )
2ost of instruction show an increase in performance from an
i average of 6.9 DPMC (s.d.= 3.3) during baseline two to 8.4
|

!

\ o )
. TST COPY AuLABL ' 3%‘ “‘ o
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DPMC “(s.d.= 1/3) during baseline thpee. During this same .
7/ ' - ' : ‘

‘pér%od his error rate increased from an average of 5.1

179

g'£§;d12‘3;5)véo 8.0 ‘(s.d.ﬁ2 2.6) DPME..ﬁgijsuiés.taken before
and. ¥fter the néninstrucpion pha§é~spows an increase in his
pérformance from an(average'of 4;Q§QPMC (si§:=‘2.6y i
baseline one to 6.9 DPMC (s.d.= 3.§@éin baseline two. A;-
erage DPME during this same ‘period deéreased from 5}5 (s.d.=
4.0) to 3.1 (s.d.= 3.5). g@, .

Hypothesis 4 isArejeCted fo; #hé,dgeratidn"érea 3;‘v :
subtraction. Althdugh post.inStrﬁétion'DPMC computef
measures indicaﬁed an incre;;e in perforhance théblafge
increase in DPME performance w%ggants a rejection of this

. A\t oyt
‘ . : X,
hypothesis. s K

¥,

ﬂJHypothesis 5 is~{ejected'fQ£ the operation area of
subtraction. Computer measures tgken pre and post of non-

instructional phases show an increase in performance.

&
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Student AlZ o ) é}(’ = . &
/// Student Al2 w s'a'male age tS Yeeis 4 months with a :
measured full scale WISC-R sqgre of 52. 'This sfudent was

' ¢
assigned to recexve computér instructzon during the fxrst

‘

and second 1nstructlonal phases in addition and subtraction
rnspectlvely. Kj

Hypothesi&él.‘ Using the Stanford Diagnostic Math Test
R . N

- Red Form this stuéent obtained a standard grade equiva-
lence score ef.Z.S‘Bdﬁthe pretest and a 3.0 on the post-
tast. The pbﬁitive change of'.S suppgfts anvacceptanCﬁ/of
nypothesis 1 in that posttest standardized measures were
higher than brq;est méasures.

s

Hvoothesis'z and Hypothesis 3. Paper-and-pencil

measures of computation sklll performanc?/ln the operation
arsas of addltlon and subtraction were. taken three times
durlng.the course of this study. Thq.rstudent's performance

in each of these operation areas across each of the bdseline

perlOdS is shown below 1n Table 41.

'
_———————__———————_—_———_—_————_————_—_———_—_————_————_-———

Operation Area Measure 1 2 3
Addition DPMC 27.4 38.7 38.4
; DPME .6 .2 ’ .7
Subtraction ~  DPMC 10.2 - 14.5° . 18.4
WDPME 1.3 .8 ' .2

Table 41. Student Al2 - Digits per Minute Corract (DPMC)
and Digits per Mipute Error (DPME)
Baseline Paper-and-Pencil Measures in the

Operation Areas of Addition and Subtraction.

. 309
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Student Al2 received computer instruction ia the oper-

atibn area of addition during the first instructional phase.
» \ ,

)

A couibarlson of hil‘pérformancg during the baseline periods

" pre and post to this.}nstrqctional period shpw both an

increase of 41% in his'DPMC, from 27.4 during baseline one
to 38.7 during baseline two, and g’decrease in his DPME of
66%,Jfrom .6 to .2. During the instructional phase‘in which
the student did not receive computer instruction in the .

operation area of addition an analysis of baselines two and

-three shows a slight decrease in DPMC performance of 1%,

 from 38.7 to 33.4. DPME performance during this period

increased from .2 to .7. \

This student received computer iqstruction in the op-
eration area of subtraction guring the second instructional
phase. His pe;formance during basélines two and three shows
an increase of 27%, from 14.5 to" 18.4 DPMC. During this
same-period his error rate decreased to .2 from .8 DPME. No
computer instruction was received in thfs operation area
during the first instructional period. An analysis of per-
formance during baseline periods one and two shows an in-
crease in his performance on the DPMC meaere of 42%, from
10.2 to 14.5. DPME performance decfeased by 39% to .8 from
1.3.

Hypothesis 2 is accepted for both operation areas of.
addition and subtraction. Paper-and-pencil baseline

measures taken pre and post to coemputer instruction show an

increased performance.

310 '
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Hypothesis 3 is accepted for the operation area of
\addition Paper-and pencil baseline measures taken an and
post to computor instruction show- no change in performance.
Hypothesis 3 is rejected for the operation area of
subtraction. Paper-and-pencil measures gaken pre and post

©f the noninstruction phase show increased performance.

Hypothesis 4 and 5. Computer baseline measures in the

operation areas of addition and subtraction are show; below
in figures 28 and 29 respectively. 1In the operation

‘area of addition measures taken pre and post of instruction
show an increase in performance from an average of 11.2 DPMC
(s.d.= 1.8) during baseline one to 17.8 DPMC (s.d.= 2.1)
during baselinébtwo.. During this same period his error rate
decreased from an average of‘.2 (s.d.=-1.6) to 0.0 DPME.
Measur=s taken before and after the noninstruction phase
éhow a decrease in his performance from an average of 17.8
DPMC (s.d.= 2.1) xdiLasellne two to 14.4 DPMC (s.d.= 2.3) in
baseline three. Average DPME during this samé period in-
creased from 0.0 to 1.0 (s.d.= 1.2).

Baseline measures of student "Al2's performance taken
prs and post to instruction in the operation area of sub-
traction (baselines two and three) show an increase in ’
averaée DPMC from 10.4 (s.d.= 3.5) to 13.8 (s.d.= 1.3).
Average DPME decreased from 3.3 (s.d.= 3.5) to 1.6 (s.d.=
1.8). pPre and postmeasures of the noninstructional phase

show 31 5light increase in average DPMC, from 10.2 (s.d.=

1.9) during baseline one to 10.4 (s.d.= 3.5) in baseline

|
t
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two. Average DPME during this time increased from .8 (5.4.=

1.3) to 3.3 (s.d.= 3.5).°
Student Al2's performance in both the operation ar=as
of addition 'and oubtractl\on support an acceptance of hypoth-
esis 4. Post:. 1nstruction\buoline computer measures reflact vy
' increased performance when compared to preinstruction '
measures.

Hypothesis 5 is accebted for the operation area of
addition. Computer measures taken pre and post of the non
inétructional phase indicate no change in performance.v

Hypothesis 5 is rejected for the operation area of
subtraction. Computer measures taken pre and post of the

noninstruction phase show decreased performance.

. 312




DIGITS PER
MINUTE
CORRECT

0oo0o0

EXPERMENTAL PHASE

»

A B(l A B(2) “a
| SRR

[
>

et dtsbn it
L

[}
g

(]
e
gt

4 4

I o
or‘ai/&
oy of §, 8

]
3 1 1 S SR
P ey Rty Tebhes
1 4

SESSIONS

FIGUKE ©9 STUDENT AI2
ADDITION PERFORMANCE

A = BASELINE MEASURES N ADDITION

Bel) = MEASUKES IN ADOITION WHILE
RECEIVING INSTRUCTJON IN ADDITION

B(2) "= INSTRUCTION [N SURTRACTION -
NO RDDITION NEASURES TAKEN

‘ « BFSTPDPyﬂ
' 313 |

YA ARy



EXPERINENTAL PHASE

A

A A B(2)
237 CENT "
i
1 R «
rrrt § /
4
4 ]JP
$ {
{ \’1
b p b
SRR
SR ’ ' §
b 4 :’ }
4 ) 3
1
$ 2 i
1 ¢ {
4 4
3 \
1» ‘. p
4 ‘
1 1 < }
1 ‘b b
b
} 3
E h } :t { }
40< { ¢
z { {
- 4
35_: ¢
30% 1 <
TN B |
4 4
CORRECT 252 t i }
0000 : $ 3
2% ,
by S {
13- :
o {
bI6ITS PER 102 ‘
MINUTE T =
ERROR 5= -}
t1s s < b4
R ¥ W
\ 12345
' SESSIONS .

FIGURE 70 STUDENT A12
SUBTRACTION PERFORMANCE

A = BASELINE MEASURES IN SUBTRACTION

BULY = SINSTRUCTION N ADDITION
NO SUBTRACTION MEnSURES TAKEN

8(2) = MEASURES [N SURTRACTION WHILE
KECEIVING INSTRUCTIGN N SUBTRACTION

314




184

Student Al3

Studeﬁt Al3 was a male aged 12 years l.month with a
measured full scale WISC-R score of 65. ‘'This student was
ass%éned to receive computer instruction during thetﬁirst
and secondrinstrqétional phases in division and multipli—
cation respeétéyeiy. Unfortunétely, dﬁe to excessive ab-

sence from school no instruction was provided in the oJI&a-

tion area df division during the first ipstructionaimphase.

" Therefore, only performance in the operation arpa of multi-

Z”plication will be reported.

4

Hypothesis l. Using the Stanford Diagnostic Math Test

- Red Form this student obtained a standard grade equiva-
lence score of 3.0 on the pretest and a 3.1 :orn the post-

test. The positive change of .l does not support an accep-
.y A o .
tance of hypothesis 1 in that posttest standardized measure:

were not higher than pretest measures. * .

Hypothesis. 2 and Hypothesis 3. é?éperf;hd:;;hciih

measures of computation ski‘l performance in the operation

_Fimes during the

course of this study. This student's performance in this

area of multiplication were taken three

operation area across each of the baseline periods is shown

below in Table

L 7%
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. . Baseline Period .
Operation Area Measure 1 2 3
Multiplication DPMC 12.7 21.3 32.0

| DPME - 1.0 2.0 3.0
e e R e
Table = - Student Al3 - Digits per Minute Correct (DPMC)

and Digits per Minute Error (DPME)
Baseline Paper-and-Pencil Measures in the
Operation Area of Multiplication. -

Student Al3 received compuﬁer instruction in the oper;
ation area of multip;ication during the second instructional
phase. A cé@pﬂtison of his performance during the baseline
periods pre and post to this instructional period shows an
increase of 50% in his DPMC, from 21.3 dﬁring Baseline twod
to 32.0 during baseline three. DPME incfeased.during this
period 508 £rom 2.0 to 3.0. During‘thé instructional phase
in which the student did not receive computer indﬁfuction in
the operation area of multiplicatiogﬂ an analysis of base-
linesigpe and two shows an increase in DPMC performance'of
68%, from 12.7 to 21.3. DPME pefform&nce during this period
'decreased from 10.0 to 2.0. |

Hypothesis 2 is acceg;gd for the oberation area of‘
multiplicagjon. Paper-and-pencil measures taken pre and
post to computer instruction in this operation area shows an
increasé in performance.

- Hypothesis 3 is rejected for the operation area of
multiplication. Paper-and-pencil measures taken pr= and
post to the noninstruction phase show an increase in

oerformance.
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‘

Hypothesis 4 and 5. Compgter baseline measures in the

operation area of multlplicatléh are shown below 1n figure
30. In the operation arsa of multflllcatlon measures taken
pre and post of instruction show an increase in performance

from an average of 10.6 DPMC (s.d.= 4. 4) during basellne two
to 12.8 DPMC é@d =1.7) durlng baseline three. During this
same period his error rate decreased from an average of 8.8

(s.d.= 6.1) to 6.0 (s.d.= 4.2) DPME. Measures taken before

‘and after the noninstruction phase show an increase in his

performance from an average of 8.8 DPMC (s.d.= 2.2) in
baseline one to 10.6 DPMC (s.d.= 4.4) in baseline two.
Average DPME dufing this same period increased from 3.4
(s.d.= 3.1) to 8.8 (s.d.= 6.1).

Hypothesis 4 is accepted for the operation area of
multiplication. Computer measures taken pre and post to
instruction in this operation arealshow increased perfdrr

mance. ' . - -
. .

~

Hypothesis 5 is rejected for the operation area of
multiplication. Computer measures taken pre and post to the

noninstructional phase shows decreased performance.

1y
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Student Al4

Student Al4 was a female aged 13 years 2 months with a
measured full scale WISC-R score of 70. This student was
assigned to receive computer instruction during the first
and second instructional phases in subtraction and d1v1510n
respectively,

Hypothesis l. ‘Psinq the Stanford Diagnostic Math Test

- Grgen Form this student obtained a standard grade equiv;r
lence scdore of 4.4 on“ﬂLe p?gtest and a 4.7 on the post-
test. The positive change of .3 supports an acceptance of '
hypothesis 1 in that posttest standardized measures were

" higher than pretest measures.

Hypothesis 2 and Hypothesis 3. Paper-and-pencil meas-

ures of computation skill performance in the operation area

+

of subtraction and division were taken three times during
the course of this study. This student's performance in
2ach of these operation areas across each of tde baseline

periods is shown below in Table 43.

Baseline Period

Operation Area Measure 1 2 3
Subtraction " DPMC . 11.0 . 18.3 19.8
v DPME o5 ¢3. ¢2
Division DPMC 10.0 13.0 - 14.0
. DPME 5.0 9.0 2.0

Table 43.- Student Al4 - Digits per Mlnute Correct (DPMC)
and Digits per Minute Error (DPME)
Baseline Paper-and-Pencil Measures in the
Ooeration Areas of Subtraction and Division,
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bp ?6erat

tion area of subtraction during the first in§wruq‘i?nal

phase. A comparison of her performance during tH& baseline
periods pre and pbst to this instructional period (baselines
one and two) show both an increase of 66% in DPMC, from 11.6
] to iaui,)ahd a decrease in DPME of 40%, from .5 to .3.
‘During tﬁe instructionai‘phase in wﬁicﬁ this student did not
- receive coméuter instruction i;the operation area of sub—;.

traction an analysis of baselines two and three shows an

‘ increase in DPMC of 8%, from 18.3 to 19.8. DPME performance
-0 .
during this period decreased pd .2 from .3. N

This studgnt received computer instructioﬁ in’ZQs‘op—
eration drea of division during the second instructional
phase. H g performance during baselines two and three shows
an increade of 8%, f;om 13.0 to 14.0 DPMC. During this same

- period her error rate decreased by 78%, from 9.0 to 2.0
DPME. No computer insﬁruction was received in this opera-
tion area during the first ins;ructional period. An analy-
sis of performance during baseline periods one and two shows
an increase in her performance on the DPMC measure of 30%,
from 10.0 to 13.0. DPME performance increased by 80% from

5.0 to 9.0.

. . . _ /

Hypothesis 2 is accepted for both operation areas of
subtraction and division. lPaper-and-pencil measures taken
pre ang-post of instruction show an increase in performance

in both/operation areas. Although DPMC did not increase

signiffNgantly in the. operation area of division from pre to’
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post measurements. the large decrease in DPME warrants an,

accepténce of hyﬁSEEZSis 2 for this operation area..

+

Yy e . .
Hypothesis 3 is rejected for both operation areas of
. .

g

subtract%on and division. Paper-and-pencil measures taken

pre and ppgt of the noninstructional phases show an increase

in performance in both operation areas.

Hyoothesis 4 and 5. Computer baseline measures in the

operation areas of. subtractxon and division are shown below
in figures 31 and 32 respectively. 1In the operation
ar=a of subtgection measures taken pre apd post of instruc-
tion show a siight increase in performance from an average
nf 8.2 DPMC (snd 1.9) during baseline one to 8.6 DPMC
{s.d.= 1. 6) durlng basellne two. During.ths same period
her arror rate increased from an average of 1.0 (s.d.= 1.2)
lo) 2.9\(§2é.= l; ' DPME. Measures taken before and after
the non;netructionephaselshows an increase in her perfor-
man from an average of 8.6 DPMC (s.d.= 1.6) in baseline
‘;go t 12.4 DbMC (s.a.= 3.4) in baseline three. Average
Ebfzdﬁuring this sameiperidd decreased from 2.9 (s.d.= 1.6)

4 (s.d.= 1.2). |

Baseline méasures. of student Al4's performance taken
pge and post to instruction in the operation area of divi-
Sion (baselines two and three) show an increase in average

'

DPMC from 7.8 (s.d.= 2. 3) to 12 2 (s.d.= 1.8). Average DPME
incr2ased from 4.4 (s d.= 1 4) to 5. 4 (s.d.= 1}8) durinq

a4

~hls3 same oeriod Computeﬁ measures taken pre and post of

] £S

“ha nonlnstructlonal phase shows a decraase in average DPMC
v

1

from 9.0 (s.d.= 3.9) durlng*basellne one to 7-8’*§<S;: 2.3)
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: ?
L
in baseline two. Average 6;E¥ during this time increasad

from 2.2 (s.d.= 1.1) to 4.4 (s.d.= 1.4). I,
Hypothesis 4 is rejected for the operation ar=a of :
shptraction. Computer measures taken pre and post to in-
struction do not show an increase in performance.
Hypothesis 4 is‘aCCept;d for the operation area of
division. Computer measures taken‘pre and post to instruc-

.. ’

tion shows an increase in performance.

Hypothesis 5 is rejected for both operation areas of

hY

suptraction and division. Computer measures taken pre and
nost of noninstructional phasfs show increased performance

in each of these operation areas. !
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»
Student AlS
A B

Y

\\ Student A1§‘was a female aged l4lyears 7 months with a
measured full sc‘alo WISC-R score \of 69. This student was
assigned to receivae computer instruction during th; first
and second instructional phases in division and subtraction
respecglvely.

-ngoQﬁesis 1. Using the Stanford. Diagnostic Math Test
- Green Form this student obtained a standard grade equiva-
lence score of 4.8 on the pretest and a 7.8 on the post-
tast. The positive change of 3.0 supports an acceptance of
hypothésis 1l in that posttest staﬂaardized measures were

higher than pretest measures.

Hyoothesis 2 and Hyvothesis 3. Paper-and-pencil

measures of computation skil% performance in the operation
arezas of division and subtraction were taken three times
during the course of this study. This student's performance

in each of these operation arzas across each of the baseline

periods is shown below in Table 44,

--_—_——-—_———-—_————_—_—————_-—_—-—_—-———_——_——-—-—-——-’———

Baseline\Period

Operation Area Measure 1 2 3
Division DPMC 17.0 26.0 17.0
: DPME .5 .3 -2
Subtraction DPMC 29.5 38.7 42.0
DPME - 1.5 .2 9.0

~-—_.-...———————_—-——_———---—-_----————_—_—_——_----_———-—-————

'+ Table 44. student Al5 - Digits per Minute Correct (DpPMC)
(“ and Digits per Minute Error (DPME)
Baseline Paper-and-Pencil Measures in the
Operation Areas of Division and Subtraction.

Q v qox%
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Student AlS rocelvod'computpr instruction in the opera-:
tion area of division during the first instructional phasa.
A comparisoh of her parformance'during the baseline periods
pre and post to this instructional period (baselines one and
two) show both an increase of 53% in her DPMC, from 17.0 to
26.0,.and a decfoasc in her DPME, from 1.0 to 0. During the
instructional phase in which the studént did not recgiye
computer instruction in the operation area of division an
analysis of baselines two and three shows DPMC decreased by
3S%, from 26.0 to 17.0. DPME performance during this period
- remained at 0. B
) This student received computer instruction in the op-
aration area of subtraction during the sacond instructional
'3pase. Her performance durina baselines two and three shows
;: increase of 9%, from 38.7 to 42.0 DPMC. During this same
period her error rate decreased, from .2 to 0 DPME. No
computer instruction was received in this operation area
during the first instructional period. An analysis of per-
formance during baseline periods one and two shows a an
i increase in her performance on the DPMC measure oﬁ 31%, from
29.5 to 38.7. DPME performance decreased by 87%, from 1.5
to”. 2. i
Hypothesis 2 is accepted for the operation area‘ofv

jﬂfgdivision. Paper-and-pencil measures taken pre and post of

ip@truction show i?preased performance.

« 326
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Hypotholiu 2 is ﬁpjected for the operation agna of
subtrdction Paper—qnd pencil measureg taken pre and post.

of Lnstruction show no chango in performanca.

’

Hypothesis 3 is rejectedwfor bot? operation areas of
division and subtraction. Paper-and-pencil dPasures taken
pre and post of nohinstructfpn phases show,decreaséd perfor-
mance in the operation area dg division‘and increased per-

formance in the operation area of subtraction.

Hypothesis 4 and 5. Computer baseline measures in' the
operation areas of division and éubtraétion are shown below
in figﬁres 33 and 34 respectively. In the operation area of
division measures taken pre and post of instruction show an
increase in performance from an averaqevbf,15.2 DPMC (s.d.=
3.0) during baseline one to 20.0 DPMC (s.d.= 3.2) during
paseline two. During this same period hér orror rate
increased from an average of 1.2 (s.d.= .7) to 1.5 (s.d.= “'

.8) DPME. Measurés taken before and after the noninstruc-
tion phase shows ayslight decrease in her performance'froﬁﬂx
an average of 20.0 DPMC (s.d.= 3.2) in baseline two to 20.6
DPMC (s.d.= 1.7) in baseline three. Average DPME duriﬁg
this same period decreased from 1.5 (sld.= .8) to .6 £§Ad.=

.9). \

Baseline measures of student AlS's performance taken

pre and post to instruction in the operation area of sub-

traction (baselines two and three) show an increase {n

average DPMC from 21.1 (s.d.= 1.7) to 26.6 (s.d.= 1.3).
Average DPME increased from .3 (s.d.= .5) to .8 (s.d.= .8)

&dring this same period. Computer measures taken pre and

p
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post of the noninatruction;i phase show an increase in
Qvoruqe DPMC from 14.0 (s.d.= 6.0) during basmeline one to
21.1 (s.d.= 1.7) in baseline two. \Average‘bPME during this
time increased, from dyto .3 (s.d.= [5).

Student Al5's performance in both operation areas of

. divisiqn and subtrac?ion support an acceptance of hypothesis

‘

4. Post instruction computer measures reflect increases in

i}
o

performance when compared to preinstruction measures.
A ~—
Hypothesis 5 is accepted for the operation area of

division. Computer measures taken pre an post of the non- .

instructional phase show no change in performance.
o \

Hypotheis 5 {s rejected for the operation area of

>

. / -
- subtraction. \Fomﬁuter measures taken pre and post of the
>
: . . Y
noninstruction phase show incresed performance.
’ . :
k)
Figure 74
o - rd
Figure 75
» .
L ' 9K




EXPERINENTAL PHASE

B{l)

x
—
i)
-dtad
[c=1
(=14
[~ =]
a.w

—
x
g
(%)
[= =
lafs,
[e =]

SESSIDNS

£
3

ARY

s
<=
<=
«*
(=34
=]
e
f
=
[=]
—
w
b S =
= = = N
= w s Fmx
— — i 2
x x > — —
w o = = = (ap]
S o i T
— E “FxroO
” g — o= —tad
a —— oo
w [Tp1=) =23
< = g pt—] N2
= e >x =
~ = = — =ty
w (2] =Y —_x
Al oee <X =
az = wi x=— Fzx
s = x ot =1=]
[ L e
o \.m Thnax mm
—
- = ¥ 8=
aned = s
[v7] wntad —c
2] acw w
< wity =z
@ x e ==
" " fn
< — —
— o~
= —
=% @




PERCENT
oF

PROBL
CORRECT

r1xx

DISITS PER
HINUTE
CORRECT
go0o0a0

EIPERIMENTAL PHASE

A A B(2) A

b brartrirtnetrsrtnirtn

SESSIONS

FIGURE 75 STUDENT A1S
SUBTRACTION PERFORMANCE .

A = BASELINE MEASURES IN SUBTRACTION

B{1} = INSTRUCTION IN glVl

SION
NO SUBFRACTION NEASU
T
0

RES TAKEN
[

B(2) = NEASURES IN SUBTRAC m{‘unus S et

RECEIVING INSTRUCTION IN SUBTRACTION

330.

4



195

Section II - Group Analvsis
—_— . >

\ ¢

The following section‘will present the re2sults of this
study usinq*group analysis procedures. Sincg this'study was
primarily designed to test the effectiveness of a computer-

.
based instructional program uéing single-subject design
procedurss (Baer at al., 1968; Kratochwill, 1978) the fol-
lowing analysis will by necessity be limited to intra-group

repeatad measures procedures (Winer, 1971).

a

Yvoothesis 1 - Standardized Posttest Measures Will Be Higner

3

~han Pretest Measures

Individual student pre, post, and change standardized
srade equivalence scores obtained on the 3tanford Diagnostic
tach Test - Coméutation Subtest (SDMT) (Beatty, et al.,
1976) are listed below in‘Table 45. .

A one-factor repeated-measuras analysis of variance
tachnique (Winer, 1971) was used to determ}ne if student
sosttast scores wera significantly higher than pretest .-
scores. Results from this analysis (see Figure 76 ) support
in acceptance of hypothesis 1 in that posttast scoras werz
iignificantly (F(1,13)= 10.23, p.< .01) higher t;an pratast

scoras,

331
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Student Pre Measure Post Measure Change
=cudent g

Al 5.6 6.1 .5

A2 4.8 6.1 1.3

A3 3.6 4.5 .9

A5 2.6 5.4 2.8

Ao 2.4 2.6 .2

a7 4.7 5.1 .4

A8 4.5 : S.1 .6

A9 5.9 T 6.1 .2

Al0 4.7 5.1 .4 '

All 3.8 3.9 .1

Al2 2.5 3.0 .5,

Al3 3.0 3.1 .1

Al4 4.4 4.7 .3

AlS 4.8 7.8 3.0

Mean 4.09 4.99 .81
s.d. ’ 1.13 1.43 .94
———————————————————————————————————— [Ss =t ot oy D it D > =D i W D - - =D G - .- - an
Table Pre, Post, and Change Grade EJivalence Scor=zs
Obtained on the p

Stanford Diagnostic Math Test - Computation Subtaest

J
Source sS DF MS F
Between Students 37.33 13
Within Students 10. 36 14
Time 4.56 1 4.56 10.23 *=*
Residual 5.80 13 .45
Total . 47.69 27
*.p.< .05
** p.< .01

- — - " " " " o > o — o= — — - = - - p—
- - - . S VP = o oem WS S - - - - - - - - -

Figure 76. Repeat2d, Measures A“aLYSiS of Variance
¢ pre and Post 3tanford Diagnostic Math Test -
Computation Subtest Scoras.

OIS

‘X
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Hvpothesis 2 - Paper- and—PanCLI Posttest Scores Wlll Be

'Hlaher than Pratest Scores Aftor Comoutar Instruction.

In this study there wer2 two instrucgional periocs,
B(1l) and B(2). During each of these periods students wer®
instructed in one of two individually—assigned math opera-
tion arsas.  Math computation abilities{iﬁ\aaag\of the
assigned operation areas were measured pre and post of each
instructional period. Therz2fore, three measures were ob-
tained for each of the two assigned operation ar=zas for =ach
stddenti pre and post of instruction and pre and oost of
noninstrdction. Individual étudent performance scoras ara

snown below in Table 46.

______________________ N e
Ins{éuctlon during . Instruction during
period B(1l) . period B(2)
»
AExpagamental Periods EXperimental Pariods
B "B B
Student A 11) A (o) A A (1) A (2) a
, Al 22.5 33.5 " 29.2 24.7 24.0 26.7
% A2 26.7 32.3 29« 7 14.0 18.0 23.0
a3 16.6 19.3 26.0 16.0 27.7 36.3
a5 21.7 3c.7 40.4 14.3 21.3 30.0
A6 7.7 15.7 16.7 21.3 32.1 30.4
a7 10.2 17.8 16.0° 15.0 19.0 19.0
A8 24.6 32.7 36.0 20.2 30.7 27.0
A9 15.7 23.7 27.5 31.3 29.0 44.0
alo0 20.6 19.0 22.3 15.0 13.0 7.0
all ‘ 11.8 18.5 19.5
Al2 27.4 38.7 38.4 10.2 14.5 18.4
Al3 12.7 21.3 32.0
a1z . P10 18.3  19.8 10.0 13.0 14.0
Al5 17.0 26.0 17.0 29.5 38.7 42.0
Yean 18.5 26.2 26.6 17.6 22.9 26.4
5.4. 6.5 7.7 8.5 6.9 7.8 10.5

la 46. Paper-and-Pencil Baseline Measur=s laxen
r2 and Post of Instruction and Non-Ins&truction.
Digits per Minute Corract (DPMC).

i-a-
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5

TWo one-factor repeacad-measures analysis of variance

procedur2s wer2 used to tast the effact of instruction on

student papét—and—pencil performance. The imeasure used was
digits per minute correct (DPMC). The first anélysis used
the pr= and post measures for the first instructional per-
iod, B(l), and the second used the pre and post measures for
thé second instructional period, B(2). Orthogonal planned
comparisons wer2 used to test mean differences across re-

peatz:d-measures. These results ar=s presentad ia figuras 77

and 78 resoectively. . Y,
P __:-__.._.._L._-.'.-. ____ J_’ _________ e e ———————— e ———
Source SS DF ' 'gg F
Between Students 1667.20 11
Within Students 753.37 24 . ,
Time 503.73 2 251.87 22.20 **
Residual 249.63 22 11.35
Total 2420.57 35 b

Planned Comparisons

Time 1 vs, Time 2 F(1,22) = 31.76 ** . 4 .
‘ 1 : 3 = 34.76 ** :
2 3 = .07
* p.< ,05
** 5.< .01 .

T e e e e e e e e ittt R R B R
Figure 77. Repéated Measures Analysis of Variance
of Paper-and-Pencil Performance in the Operation
Areza Ia Which Instruction Occurad During
Instructional phasa B(1l). bigits Per Minute Correct.

L)

.'}v,,':h‘i ’;.’:”p,. v (
T JT'N";‘,;-',_,, N
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Source . ss DE MS o
y .o K " Lo . - -
Between Students = 2343.98 - 13
Within Students - 107%.29 28 -~ ,
Time 851.21° ) 275.60 13,15 *~
Residual 473.08 26 18.20

Total {3368526 oET T

Planned Comparisons ””, .
Time 1 vs. Time 2 . a&i;zs) =7ﬁ0,98 %
1 a3, e 20,84 ** J
2 3 « L= 4.62 *
_ . ;
* p.< .05 p/ , ! ’
** p,< ,01 ] .
Figure 78. Repeated Weaéurab Anal/sib 6E Variance

of Paper-and-Pencil Performance in’ the Operation
Ar2a .In Which Instructioh ﬁbcured During
Instructional Phase B(2). Digits’ Per ‘Minute ‘néroct
dypothesis 2 is accepted. Pre and pést instruction

measures taken across two“}nstructional pariods support an

acceptance of this hyédthesisu

. e :
For the operatlon -ar=a 11 which' 1ns ructlon occurs
s i :
durlng the flrst 1nsfructhnal ohaae avérage post med&suras

>

of 26.23 DPMC (s. d = X*65$¥w=r= ﬁ niZ 1cantl" hlghei

(F(1,22)= 31.76, p. <” .0%)/%Han avcrqge pra 175truc ion

neasures of 18. Jb‘gémc (hidi=-6.94). ©
~ .

Analysxs of student performanco in the operation arza

S N

. A
ia _which 1nst uctipn qccure durlnq the sacond instructional
/

ohase Q\‘w SLlear results tq those r=port=d above. Average
¥ ?

oost measurob oE 26'38 DPMC (s.d.= 10.45) wer2 significantly
sy ‘ .
qlqher (F(l 26)- 4.62, p-< .05) than nr2 measures of 22,91

DPMC (s.d.-’? 78). R
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" Hvoothesis 3 - Paver-and-Pencil Posttest Scores will be the

-

Same as Pretest Scores After No Comouter Instruygtion

The planned comparisons{,of student performance over
periods of noﬁinstruction (reported above in Figures 36 and
37) show conflicting rasults. Measures taken pre and post
of noninstruction for the operatién'area in which instruc-
tion occured during phase B(1l) support this hypothesis. The
mean scora of 26.58 (s.d.= 8.54) obtained as a post measure
was not significantly different (F(l,22)= .07, p.> .05) than
- the pre measure mean score of 26.23 (s.d.= 7.65). ‘

For the measuras taken pre and posﬁ of the néninstruc-
tional phase of the operation arsa in which instruction -
occurad during iﬁstrucEional}phase B(2), signiE;cant dif-
far=nces were found (F(l,26); 10.98, p.< .0l). Tha pra-
measure mean was 17.57 (s.d.= 6.85) and the postmeasur2 mean

was 22.91 (s.d.= 7.78).

Therefore, hypoﬁhesis 3 ig rejected.

‘Hvoothesis 4 - Cymouter Posttest Scores Will Be Higher than

Pretest Scores After Computer Instrucdticn
Computer measures taken du&yﬁg the thrae bas;TTHé“
A~ -
periods on each of the two math operation ar=2as in which

students raceived instruction in arz shown below in Table

47.

BEST COPY MUMLIDLE S
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Iastruction during Instruction during
period B(1l) period B8(2)
Experimental Periods Experimental Periods
B B B B
Student A (1) A (2) A - A (1) A () a

Al 10.0 17.25 15.5 11.8 12.5° 22.3
A2 14.6 - 19.1° 17.6 { 8.4 12.9 15.6
A3 9.0 12.8%  14.7 15.0 15.8 21.4
AS L 9.2 15.57 . 15.0 6.6 9.1 8.8
A6 7.0 ‘11.3°%  10.7 15.4 16¢1 19.4
A7 5.8 12.3. 9.0 12.0 13.4 l6.2
A8 9.2 15.1. = 23.2 9.5 10.8 22.8
A9 11.8 12.77 § 16.8 20.6 22.0 29.4
AlO 13.8 22.9%4 21.4 6.2 8.3 14.4
All o 4.8 6.9 8.4
al2 11.2 17.8% | 14.4 10.2 10.9 3.8
Al3 ¢ ? . 8.8 10.6' 12.3
Al4 8.2 8.6 . 12.4 9.0 7.8 12.2
Al3 15.2 20.0 20.6 19.4 21.1 26.5
Mean 10.4 15.4 15.9 11.3 12.7 17.4
"s.d.  2.98 4.12 4.27 1.79 4.66 6.39

Table 47; Computar Measures Taken
Pr2 and Post oE Instruction and Non-Instuction.
Digits per Miputs Corract (DPMC).

Two one~factor %eoeated -measursas analySLa of variance

procedures wera usedgto test the eEEect of 11structlon on
student computer per,“rmance. The measur= used was digits
per minute correct (Q?MC). The first analysis used the pra

and post measures for the first instructional period, B(1l),

and the second used the ore anf post measures for the sacond

"instructional period, B(2). Orthogonal nlanned comparisons
wer2 used to test mth#éifferences across repeatad-me2asures.

These r2sults ar2 presented ia fiquraes /79 and 80 ra2spec-
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“““ NTTTTTTTTTTy T
Source : SS DF MS F
Between Students 386.41 11
Within Students 322.85 24

Time hd 224.10 2 112.05 24.96 **
ﬁesidual 98.75 22 4.49

fotal 709.25 35

y

Planned Comparisons

33.75 ** v

Time 1 vs. Time 2 F(1,22) =
1 3 - = 40.81 **
2 3 = .33

* p.< .05

** p < .01

Figure 79. Repeated Measures Analysis of Variance
of Q@omputer Performance in the Operation
Area In Which Instruction Occured During
Instructional Phase B(l). Digits Per Minute Correct.

Aypothesis 4 is accepted. Pre and post instruction
measures taken across two instructional periods support an
acceptance of this hypothesis.

For the operag}on area in which instruction occurrad
during the first instructional phase, average post measures
of 15.44 DPMC (s.d.= 4.12) were significantly higher
(F(1,22)= 33.75, p.< .0l1) than average Dre instruction mea-

sures of 10.42 DPMC (s.d.= 2.98).

Y
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Source SS DF MS F
Between Students 1012.30 12
Within sStudents 391.67 28
Time 292.23 2 146.12 38.21 ==
Residual 99. 44 26 3.82
\
Total 1403.97 a1 y
Planned Comparisons
Time 1 vs. Time 2 ‘F(l,26) a 3.74
1 3 = 69,71 **
2 3 = 41.17 **
* p.< .05
** p.< .01

e - D D L D — D D D o T o D = v ) v G e TID S D D WMk D S m TEN R P MM W WP = o

Figure B80. Repeated Measures Analysis of Variance
of Computer Performance in the Operation
Area In Which Instruction Occured During _
Instructional Phase B(2). Digits Per Minute Correct.

Analysis of student performance in the operation area

in which instruction occurrad during the second instryc—
Exonal phase show similar results to those reported agove.
average post measures of 17.44 DPMC (s.d.= 6.39) were signi-
Zicantly higher (F(1,26)= 41.17, p.< .0l) than pre measures

DL 12.69 DPMC (s.d.= 4.66).

Evoo:hesi§\§ - Computer Posttest Scores Will Be the Same a3

—_—

o
retest Scores After No Computer Instruction

vy

The planned comparisons of student performance over
per:23s of noninstruction (reported in Figures 79 and 80;
SLEPCTT aan acceptance of this hypothesis., Measures tak=p

Y72 2nd post of non-instruction for the operation ar=a in

-

¢

froh wdr'! niLO-E - 339 /
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'du;}n;\iéstructional phase B(1)

AN ,
which instruction occur

show a mean posttes :sbbre of 15.94 (s.d.= 4.27) obtained as
LS )

a post measure ; “gﬁénificantly'different (F(1,22)= .33,

p.> .05) than ~BTe measure mean af 15.44 (s.d.= 4.12).

Pre and'post measures of noninstruction taken on the
operation araa in'in which instruction occurred during in-
"“| ' \ .
structional .phase B(2);were also non significant (F(1,26)=

/

3.74, p.> .05.). The mean for the pre measure was 11.26

(s.d.= 4.79) while the post measure mean was 12.69 (s.d.=

4.66)
oy
dvogthesis 6- Pre-Post Change Scores Will Correlate Highly

g th Total Time gf_ Computer-Instruction
&

N /
“buring this study a total of 50 minutes was allocated

to each student for computar instruction in each operation
area assigned to ghem. Due to school absences, scheduling
iifficulties, and gother (unknown) re2asons all students di
not participate in compuéer instruction for the entire time
allocated. Total student instruction time ranged from 25 to
100 minutes with a mean of 82.5 (s.d.= 18.25). The wide
range in total time is largely accounted for by the two
students who did not participata in computer instructioh

. o

juring the first instructional ohase. Across instructional
>hases avérage student time spent receiving instruction wera
fairly equivalent, with an average of 40.42 (s.d.= 8.33)
ninutes during instructional phase B(l) and 47.86 (s.d.=

3.78) minutes during instructional phase B(2),

.

340
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Tables 48 and 49 list the total time each student
received computer instruction as well as change scores for
each of the major’meaqures used during instructional phases
B(l) and B(2) respectively. ;

Hypothegis 6 is rejected. Results.of_correlations of
Digits per Minute Correct (DPMC) changg scores and computer
instructional time are shown below in tabie 50.

Correlations of student perforamance change scores’on
each of two measures used in this study were essentially 0
during the first instructional nphase, During the s=acond
instructional phase correlations wer= negative for both the

DPMC paper-and-pencil and DPMC comoutar performance mea-

sures,
]
———————————————————— #————_— e - — . . S n R D = —
; 2
DPMC Change Scora
Iastruction !
Student Time Combuter Paper & Pencil
Al 35 7.2 11.0
A2 45 4.5 5.6
A4 45 3.8 2.7
AS 50 6.3 9.0
A6 40 4.3 9.0
A7 4 50 6.5 7.6
A8 30 5.9 8.1
A9 35 .9 14.0
AlO 35 9.1 -1.6
Al2 50 6.6 11.3
All 45 . .4 7.3/
AlS 25 4.8 9.
Mean - 40.42 5.03 7.75
s.d. 8.38 2.51 4.10
Table 50. Average Time Received Computer Instruction and

Digit per Minute Corract (DPMC)* Change 5coras for
Instructional Phase B(Ll).
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Instruction

Student Time Computer - Paper & Pencil
A
Al 40 9.8 2.7 33
A2 50 2.7 5.0
A4 50 5.6 8.6
AS 50 -.3 8.7
A6 50 3.3 -1,7
A7 50 2.8 .0
A8 50 12.0 -3.7
A9 45 oo 7.4 15.0
Al0 50 6.1 -6.0
All 50 3.4 1.0
Al2 40 2.2 13.9
Al3l 45 4.4 10.7
Al4 50 5.5 ! 1.0
AlS 50 1.5 3.3
Mean 47. 86 4.60 3.46
s.d. 3.78 3.45 ’ 5.78
Table 48. Average Time Received Computer Instruction and

Digit per Minute Correct (DPMC) Change Scores for
Instructional Phase B(2).
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DPMC Instructional Phase
Measure B(1l) v B(2)

Paper-and- .
Pencil - .04 -.32

*Computer .02 : -.24

T T e e e e S T R T e e S e D S Mm mm e e e SR e e e e e e

Table 49. Correlations of Digit per Minute Corract (DPMC)
Paper-and-Pencil and Computar Change Scores
Wwith Number of Minutes of Computer Instruction
During Each of Two Instructional Phases.
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DISCUSSION e

Summary of
Student data werea) analyzed individually and as.a group.

The following discus on will delineate ‘the dggé!e of cor-
respondence between these two 'methods of analysis% "Within
this discussion findings for each hypothesis prgpgﬁed in

\ this stng will be reviewed and summarized. In addition, an

' attempt will bé made to reconcile'cénflicﬁing resulis wnere

they occur.

E) r

dvapthesis 1. Analysis of individual student perior-
jance'shows that standardized posttesgﬁmeasures wer2 higher
:h;n pretest measures for .12 out of the 14 subjects. The 2

scudents for whom hypothesis 1 was not acceptad compkéted

only 1 out of the 2 instrucéional phases, e.qg., they\ra—
caived ohly half of the. assigned instrﬁqtion. |
- _
\ Thé\criterion\for acceptance ofhthis hypothesis was .
th5t<tbé student must have attained a minimal gain of .2
grade levels (2 mon;ﬁs),over the coursé of the study. This

s v

Vbu%d be an expected gain for normal children. “The'students‘
Cin this study, however, ranged from 3-5 years below grade
level in math computation skills. Performance at <expectancy
level is thus for them a dramatic éain on this measuré. In
addition, since all students in this study demonstrated
incre=ased perforﬁanc%;on this measurevthe possible confoun-
ding influence of the SEM associated with this measure 1is

S %) '
decr=asad. These data indicate that the math remediation
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instructional package designed for this r2search was e=ffec-
tive in raising standardized test scores for the mildly
‘mentally handicapped junior high school students included in

this study. %

A rgpeated measures analysis of variancg.on group pre
and post stsndafdized ﬁest ssores supported the finding of
the summative analysis of individual performance. That is,
significant gains in sqo;és were fsﬁnd.

/ . v

Hyoothesis 2. An analysis of individual student per-

L

RPN I

formance on paper-and-pencil posttest scores after rece1v1ng
Z L

éomputer Lnstructlon shows that 12 of the 14 students com-
pleted two Lnstructlonal phases, producing 24 trlals or
pssslbllltles for perZormance gains for this hypothesls..The
remaining 2 students c0mpleted only one instructional phase
‘each, adding 2 additional’trials. Hyoothesis 2 was aécep;ed
E;n 20 out of the 26 trials and rejected for the r;mainiﬁg 6
érials. These data suggest that for most of the students,
Xthe instruction was effective in the operation areas for

which instruction was provided. It further suggests that .

.
\She computer-based instruction generalizéd to the paper-and-

-’

pencil medium. Differences in significaﬁce-le?éls for the
g:oub data across instructional phases is cond%uent with the
summative individual rasults, both show a strongef positive
gain for the first instiuctional phasza.”

Of the § rejections of this hypothesis, 5 occurrad

during analysis of instructional 2ffect on the operation

ar=a taught during the second instructional onasa. Of these

-
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5, 4 of the students demonstrated high gains in their second
oberation area during the first instructional phases, when
they were receiving instruction in a different operation
area. These data suggest that there may be a generalization
of skill acquisition across operation areas. That is, while
being taught one operation area another improves simultan-
ously. An additional possibility is that the frequent
assessment necessitated by the study's design had an in-
ructlonal effect.,and could acc;ﬁnt for at least part of
the gaLR before instruction in the second operation area.

o

A third explanation of the dlffernnces in effnctlveness

’

the computer instruction across instructional periods may

(@)

c
~ . 3 ¥ s . N - . .
te fpund in an analysis of individual performance within
specific operation arzas in which ianstruction occurred.
4

Cocrralations of computer measuras with paper-and-pencil

m2asures (see Table 49 - Appendix D) for each student in the
: < ‘ .

operation area for which inst;ﬁction occd;}ed indicaées that
student performance seems to have gzsneralized from computer
instruction to paper—aﬁd-pencil measures highly when the
overation area in which jnstructlon occurred was subtrac-
tion, addltlon, or mulFlpllcatlon. ‘When . students recelan%%
instruction in the ogeratﬁPn‘éréa of division, however, the
corraspondence between mea;ures was conSisténtly low. éince
“he majority of students received instruction in division
during the second‘instructional phase and the group based

statistical analysis did not control for differences in

cperation areas, differences in individual student corrala-
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tions between computer and paper and pencil measures may be
a function of difficulty level of the instructional content

rather than time ir instruction.

Hvoothesis 3. Following the first instructional phase,
posttest paper-and-pencil measures indicated no change in

student performance from pretest paper-and-pencil measures

in the operation area in which no instruction was received.

A

Following the second instructional phase, significant dif-
ferendes were found in the noninstruction operation area.
These (data are congruent with the results discussed for

Hypothesis 2. ok

bHvoothesi_s 4. Results evaluat;ng hypothesis 4 suggest
that the compufer instructional program was effective in
producing computer performance gains for the students in-
cluded in ﬁhe study. Grouprased analyéﬁsxpf ygtiancé was
significant for each instructional pggsé?at éﬁe .Oi 1e9e1.
These regplts ara2 congruent with the suﬁmative individual:
data for this hypothesis; 12 students"compléted two instruc-
tional phases and 2 completed only one phase, making a total
of 26 trials for this hypothesis. %gf”ég these 26 trials,
bﬁe hypothesis was accepted for 23, fejected for only 3.

d
{

Hypothesis 5. Analysis of individual student data

resulted in the rejection of hypothesis 5 for 21 out of the

possible 26 trials. Computer posttest scores were not the

same a computer pretest scores when instruction was not

caveived. Eight of the ra2jections of this hypothesis oc-

\ & | o
3
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curred .during the first instructional phase, 13 during the

second. Of the rejections which occurred during the second

instructional phase, 9 were rejected for performance gains
and 4 for performance decreases. Group-based analysis of

variance results for Hypothesis 5 show no significant dif-

farence for noninstructional phases.

This conflict in results is probably indicative of the

sariance in the individual data. Since this hypothesis was

not directional, prgﬁictinq neither gains or losses, indi-

-.4ual student analysis was mora conservative than group
< . ‘{

.as=d analysis. That is, the individual stud®nt analyses

-z-act=zd this hypotnesis because of both gains and losses

-:1l= =ne qgroup based statistic may have been influenced oy

‘-2zr=ssion <o the mean" effect, or a leveling of data due

)

O

~n3istency in the.direction of individual deviation

S

e -

W
n

“yent~agis 6. Analys®s of group data indicate that

scoraes did not correlate highly with total
Z =zzmputar instruction. Hypothesis 6 was rejected.

-=lations were obtained for both paper-and-

T _l7.%Le ZOC
-zl 2-4 ~=smzuter measures for the first instructional

sz Tuzsong negative correlations of .32 and .24 wera
-i_-== -- =--=z measures for the second instructional phase.

seems to provide evidence for the
-.--_-- =:f2~- 4izcuss=2d in hypothesis 2. The negative

-~a second instructional phas2 could also

\
v
'
\
1
vl
(1)
O
LA

yariance in the effectiveness of the

i £ |
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instructional phase itself as indicated by ehe ralatively
high standard deviation obtained-on the mean change scores.
In addition, the relatively small amount of variance in
instructional time across subjects during the B(2) phase:.
make correlational analysis highly susceptible to error when
those scores are correlated with scores with a small stanzf

‘ dard deviation. !

Problems in the Measures ' . _ |
: < e ‘ -
Computer Measures. }me computer measures consisted .of »
VAR

a random selection of problems which represented those. in - % A
- P .

the operation clusters and skills. 1In this studylthe\gbmpué AN
tar measures were taken for one minuts at a time. rfgfﬁj‘ '
~ o B . - L

an adequate sample of. problehs“may N
» '

‘T@}s problé; ay hawe quSed Z7m

of the varlance in da&ly scores obtained dbrfhg baselxn
/ ;o : v
1 [ ¥ T o
/: _ -. 7, X

* In addlﬁ&on, each of the one mlnuée basellne tests gere

¥V

ed;“

the caurse of ‘one miQut
not have been_gener

periods. .

made up of a random sample of oroolems se
&~ \' ‘_

skill clusters within the. tested operat1 ‘es.,‘“ is Qtudy

provxdeq xhstructlon in two opera an areas ﬁor a.ééxlmuwipf

<

g

"minutes . i

l, may no : T
refin S i1l

§ - .',.

t ,on performance durlng Bl

;‘each , Studeﬂt Srmance durrnq rnstfué&;on
't 2, S~
allowea them to.recelve Lnstrueﬁxoﬁyzg‘hlqher L

- 8 5

.

depen-

rassign was éntlre

clustars sLnCe 0679

Altéouqh the magni-

o

;ude of change ﬁﬁores was hiigh¥y ariabﬂe{ the overall

s:.tlve dlrectjon of chanqe‘c.

nxghkyfeffectlve-Lnstructlonal;prquam..

J;Rdﬁj T S N ) i (
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r ’
\"}?~v§e ¢cil-and-Paper Measures. The paper-and-pencil

', *

ngshres\sonsisted of one-minute tests for each operation

» c%uéter. The score used for analysis of operation ar=a

performance was the average of all of the cluster tests from
- that operation area. (The number of clusters varied across
qperégion areas.) _Student gains within individual clusters
may not have been reflected adequately in the average- -
scores. Again, as noted above, opportunity for instruction
in higher level.skill cluéters was dependent upon perfor; ]
mance during instruction which waé Bighly variable across
students.

In summary, p;oblems in measurement can be classified
into three distinct areas: practice effect; skill sampling;
ind across student variance in opggrtunity toylearn.' The
;ractica‘gffect problem is primarily a feature of the re-
seaarch design used in this study. Futg:e.investigations
should limit opportunities for studenté éo,practice oper-
ation area skills during times ﬁhey are nQt receiving in-
struction in that skill.

Possible skil} sampling@problems éufrng computer tests
can be controlled by two different methods. First, the

testing session can be extended to a time limit longer than

one-minute. This would allow more opportunities for the

r

randomization of problems presented to sample all inclusive
5kills. Second, instead of determining the rate measure by
holding time constant with the number ql problems attemptad

7arving, which would)limit the number of opportunitas to

rasoond,. the number of problems could be held constant whila

) »
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e

time for completion Qaried. This would assur=2 equat: rep-
resentation of skills during each tgst.

The cpmputeribased math remedjation program develooed
for this study seemed to be effective for most students.
ThéiaTﬁe variance in student gains would seem to sSuggest a
differential effectivenes; of the program with children of
vafying Lgifructionél needs and entry levels. Unfortunately
the demograp ic/variables collected on the students in this
study wera not predictive at all of performance. Table 21
{see Appendix D) summarizes correlational analyses calcu-
iated using performance change scores with student I.Q.
scores and standardized entry level skills.

These rasults indicate that the differential effect of
the computer instruction cannot be accounted for by entry
skills and abilities measgred'in this studya Individual
student measured intelligence as well as entry level math
grade equivalence scores ares not predictive of success in

the computer instructional program.

Future Research Implications

Overall, the program was highly effective with a %up
-~
of students who had demonstrated difficulty in the math

operation @reas of the instructional-package. This. success

'is dramatic when considered against the students' pravious

failure tg learn over a coeriod of years. These data sugJgesc

nromendous potential for computar instruction for =2xcao-

tbonal children.

)

o
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The computer-man%q@&?iqstructLon literature Jdemon-
3tratag the cababilitg éfj;hapcomputer to perform a vari=2ty
of instructional task&*t?ectively.'“lt also demonstratas
rhe effectiveness in CMI bﬁ individual learning principles
outlined by Carr and others. The literature does not,

however, examine the effectiveness of Carr's learning prin-

~ ¥ :

ciples when combined a3 a cohesive model of instruction,

e.g., no previous CMI package has incorporated these princi-
Yo

bles and tes%ed the effeé}iveness of the model as a whole.
i

T™is was the goal of thi%ﬁpilot study.

This research has demonstrated the effectiveness of the
nath remediétion instrucﬁional package developed for it.
oW tha; the model as a ﬁhOl‘E&as beén avaluatad success-
fully, the instructional Qariables within the‘model can be
‘svstema:ically variea to test for and optimize their effec-
siveness. The interrelationships between variables can also
2 tested. The fallowing variables can be varied to test
the components of the instructional program designed for

this research. ¢,

Qrganization of Content. This instruttiona% package

aessantially used Crowder's "scrambled book" approach for
organization‘of assessment and remediation. The linear

aporoach was used for assessment; the branched model was
used for remediation. Although comparisons of linear and

Sranched programmed l=arning experiments using books and

o

xﬁ§hanical tzaching machines have been mad=2, no comparable

r23carch comparing cthese methodologi2s nas been r2porgad

{ .
using computar-based instruction. The "scramblad boox"

»
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approach has been demdnatrated in this pilot to be effac-
tive. The instructfonal program\used in this study was
designed to allow the "branching" procedure to be not us;d.
If this option is used, the program will instruct atu?ents
using a pure "linear” model. That is, all students will
have to demonstrate proficiency in each of the skills. No
cluster assessment or error dlagnosis would occur. Would
this be more effective? Or is the individualization of

remediation in 'the branched model more efficient?

Analvsis of Error Patterns. After this package has

been testad on more subjects, a considerable data bank of
error patterns in arithmetic problems could be collated and
analysed. This analysis might yield areas in which many
children have common probléms. For example, many children
might find multiplying by 8 especially problematic. Reme -
diation ?d“these identified problem areds could then be
emphasized in the instructional éackage. Are there dener-
alized areas of difficulty across students? Would such
information and subsequent "forced" remediation make the
package more effective With more children? Or is branching
into individualized remediation most effective?

Feedback. Carr posits that immediate knowledge of
results for each response and\frequent knowlaedge of results
Keeps studeéents workin; (Principles .3 and 5). Previous re-
search has demonstrated the effactiveness of feed?ack in

computer-based instruction. The thr2e kinds of feedback

used in this research wer2: immediate knowledge of ré&yl:s,

1352
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and of session summary of results, and a cumulative racord
of/performance. Would deletion of any or all thraoe of thoso
kinds of Eeedback’affect performance?

The immediate feedback in this research consisted of .
2—sec;nd visual display. wWould varying ‘the length ot pre-
sentation affect effectiveness? wWould a longer oresenta-
tion, for example, be more effective with mildly mentally
handicapped students and a shorter presentation more effec-
tive with higher~-functioning students?

Are there effective patterns of varying duration ot
feedback? For example, would short bursts of feedback
during a unit be more effective if followed by a longec/
more detailed presentation of results?

Computar-based iastructional proérams may be used with
a wide range of students, especially in special education
classrooms. Indivi?ualization of feedback batterns might be
most effectlve when working with excootional students. _If
sqy would teacher control of feedback duration and fraquency
allow the optimal feedback flexibility? Or would it offar
little or no advantage aver preéet patterns?

ot

Setting Criterion Levels in Student Assessment. Tha use

of criterion levels for student performance assessment has
been used quit2 extensively in computer-based instruction.
Unfortunately, a rationale or reason for choosing critarion
levels is conspicuously missing in every comput2r-based

instruction study reviewed. 1In tnis r2search, critarion
A ‘.;

levels wer2 set arbitrarily according to performanceylevels

]

on 'standardized test measures. The next r2search step would
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be to randomly assign criterion levels to students with

aquivalent entry skills.

External Contingencies. Much of the computer-manaqged

instruction literature does not specify whe%her or not ex-
ternal contingencies were used. None were, set for this
study. This lack of extarnal accountability may account in
part for the wide fluctuations in daily performance. Would
the use of external contingencies such as grades decrease
this fluctuation? Would they help to optimize affactiveness
of the program?

Time on Machine. The computer-managed instruction
literature does not address- the question of how long stu-
ients should work on the computar at any given session. The
Iive-minute sessions used for this study appeared to be
affective. Would t2n-minute sessions increase learning?
3hould younger students work for shorter % Lsxonq than elder
ones? ‘Should length of time on the machlne var/ for evcep-
tionality types? |

Modeling of Correct Response. In this study, a model-

ing of the correct response was presented after a student
missed a proolem twice. Would it be more effective to model

.

the corract response after 1 error?

354
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SUMMARY AND CONCLUSIONS

é
S

The purpose of this project was to develop, implement and
evaluate efficient and systematic data management and information
systems utilizing microcomputers to provide resource room teachers of
mildly handicapped secondary school pupils with up-to-date daily
records of appropriateness of instruction and the progress of
individual students to facilitate instructional decision-making. ‘Thc
project attempted to develop a low cost method of collecting,
summarizing, and storing data necessary for fulfilling requirements
of sperial education practices mandated by 9Y4-142. It was "q
hypothesized that if teachers were supplied with necessa;y
microcomputer hardware aﬁd software and provides with appropriate
training in their appl%cation that this would enabtle thea,to improve -
their planning and‘decision-making in programming students. It was
also anticipated that the microcomputer technology would avail more

time for teachers to provide direct instructional time to student's

academic learning time. .

To meet the objectives of the project, several microcomputer
software systems developed earlier were employed. One (CIMS)
involved a microcomputer-based IEP system that housed each student's
individual instructional Qbjectives and enough memory t; allow
teachers to make daily entries regarding the progress of students on

these. This program was designed to serve as a daily prompt to

. ) 1
teachers to focus upon using student performance data for evaluating

«

their progress relative to stipulated long=-range and short-range

educational objectives. Teachers had only to enter student's daily

Q % | :3556;
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p}ogress data (e.g., scores on papers, results from tests, grades on
materia}s, rates on criterion-referenced gxams) into the machine
regardﬁng eéch short-range objective and the instructional materials
used ia order 'to maintain computer records--the information and

effort required wdas no more than that ordinarily recorded by
' > : \ .
traditional pencil and paper methods. Demographic and test

information on each student was also stored on the machine to further

simpiify record-keeping by the teacher. Printed summaries df~all

records w%fe available to the teachers. Moreover, to avoid

o

duplication of efforts on standarderiéten forms, these records
served as the standard IEP for the project teachers. In short, every
effort was made to shape teacher Sehavior to Qse the computer for
daily lesson planning, to reviewland evaluate computer-compiled data
on stud;nt performance, to base{programming decisionsfupon
computer-based data, ;nd to use the computer for updating IEP's.

In addition to the IEP svstem, teachers were also given access
and trained to use two academic software programs: a reading ‘
assessment and progress evaluation program (CIRIS) §nd a math

©

assessment and tutorial program (CMMRS). Both of these programs

{
automatically collected and summarized student assessment an

o

progress information in reading and math and provided hard’copy
\S output for incorporation into IEP's. -Ieachers were gi'bp‘training in
ﬁthe interpretation of data generated from these progf for planning
and decision—makirB.
'Tcachers were also given énd trained tQ}use a compu&er—based

readability indexing system (CRIS) that enabled them to provide a

quick met?gf of determining the reading level and appropriateness of

ERIC | 357

"
Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

220

reading assignments for their students. This program was also
e

interfaced with the reading assessment (CIRIS) program to allow
teachers to develop their own computer-based reading assessment and
student monitoring programs.

Another major goal of the project thus involved determining the
extent to which teaghé%g would use thesg programs and, ultimately,
the effect the programvﬁould have on changing teacher practices and

improving student's achievement scores.

The data collected during the first year of the project clearly

indicated that teachers can use the microcomputer to record, and

monitor student academic performances and to use these data for
planning instructional programs. More importantly, in classrooms
where teachers perf;;med these ‘tasks and used the migrocomputer for
providing instruction résulted in significant gains 1in student
achievement. However, incorporating microcomputer technology into
speciai edugation practices appears no simple matter. In the school
system where microcomputer—ba;ed IEP's were adopted as a sygtem—wide
practice, teachers were able to use this technology for meeting goals
‘

outlined in the project. Replication of procedures and attempted

adaptation of the systedif

. other school districts, however,

indicated that the teacl sustained use of the microcomputer

technology may be affected by variables other than mere availability

i

and training.

Informal observation and interview data collected from teachers

-

who volunteered during the second and third year of the project

)

indicated that they made daily programming decisions rapidly, based

upon random observations of student ‘performance. For the most part,

.
2
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T -

they did not gvalgate student progress on educational objeccivg; on a
regular basis or have a systematic plan'for instructional short-range
objectives. From interviews and informal observations we conclude

that ,teachers typically based théir!evaluations of student's progress

on instructional objectives primarily upon the passage of time rather

than upon student performance.- For example, we found that teachers
. N R [

—

' T

consistently placed iijggnts in increa;ingly difficult academic
material regardless of whether the sté@ents had mastered the
preceeding content. Once an instrﬁctidnal material was selected, the
teachers typically had the student proceed sequentially thréugh the
material regardless of student's performance. This pattern of
haphazard planning continued when the teachers began using CIMS. We
found, however, thdt when video screen prompts, which informed
teachers of student failure to meet mastery criteria and inquired
also whether the teachers wanted to assign alternative activities ;nd
. ,
materials before proceeding.to more difficult material, were added to
the software, some teachers began to use student performance data to
develop suceeding lessonél The data élso indicated Lhat teachers who
worked in school districts that did not require syst;matip record
keeping and studeng districts that did not require systematic record
kéeping and student perforgance monitoring, were not motivated to use

CIMS, software for planning and for tracking student's academic

_‘f8¥ogréss primarily because of the time required and the lack-of

o
Cr

;iinterest in data-based decision making on behalf of Case Conference

"'Coordinators and Administrators. They therefore discontinued using

s

3

CIMS once the& had initially tried it.

This finding was not unexpected. Since none of the four

O
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participating school districts initially required teacHers to
maintain systematic records of student academic performance and since
the CIMS required teachers to allocate time to record and to monitor
N\ . .. ‘
student performance, this activity was more an unrewarded onus than a ?
boon to efficiency. Because teachers volunteered to participate in

the project, they were willing to reallocate their time\to trying the

CIMS program. When they began using CIMS, they reorganized* their

planning periods and some after school hours to perform the dgta
e g ;
entry and planning activities. However, at the end of the school
‘year when they interviewed, they candidly admitted that there was no
recognition nor incentives provided by-.the school system fbr engaging
in these additional ;ctivities. While they admitted that the program
abpeared beneficial,‘it was not worth the additional time and effort
since it.was not included among the school district's required
activities and since they already had no direct exgerience indicating
that these practices resulted in student gains.

Once the school system adopted CIMS as pa "of their data
management regimen, the teachers complied with,the request to use‘the
system. Two school districts which participated in this project were
sufficiently experimental to perceive the ﬁenefits of the systems and
to adopt the?. Once the systems opted to adopt the system, the
frequency of teacher use increased. This type of commitment appears
essential if teachers are to collect ana use data for imstructional
decision-making. In both cases, the school systems underscored théir
commitments by purchasing hardware so that teachers had adequate

access to the machines and provided appropriate inservice training

programs to train teachers specifically to use CIMS and to

ERIC . - 360
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demonstrate how such record keeging systéms could enhancé the
efficacy of instruction and streamline the recorg\keeping
requirements during the second and thira year of the project.

On thevéther hand, teachers much more readily accepted and used
CMMRS, .CIRIS. The CMMRS and CIRIS programs required.simply that the
teachers turn on the microcomputers and schedule students. These
software programs administered, scored, and prepared reports of
student performance. Thus, these were low effort pragrams that freed
the teacher to intéract more freely with other students while the
computer tutored the student and kept coplous records of student
performance. The CRIS allowed teachers to dete}mine the readipg
level for their students, and thus éelect appropriate instructional
materials.

buriﬁg the course of the project, we syséematically stuéied the
effects of CMMRS on student achieveﬁent. We found basically that
although the CMMRS was the most used program, teachers for the most
part made little use of it. Dyring the second year, one teacher who
attempted to use the program actually had children using the machine
an average of one minute per day over the school year. For the third
year, children used the machiae an averagg of onl; five 'hours per
year per classroom. These results gave far too little data te draw

any conclusions regarding teacher use of microcomputer software. To

/
/

more intensively evaluate the effects of computer}software. we

; .
conducted an intensive study to analyze the impact of CMMRS on the
math achievement. This study involved a sample of mildly handicapped

middle school.students who were between 3 and Swgyears below grade

level in their math computation skills. We found that when the

ERIC | o 91
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'program was assiduaously implemented ; it coi:}iHyfedgfg;éignificant‘

- s > . ’ . i
increases “in’ student achlevement as 9paaured by comp

ter and paper
and lknc1_%gérm crlterloTZ}eferenced megsures.
!

While analy21ng the data, we also found that posEest ghangé -

8

scores on the norm-referenced measures did mot correlate highly with

. . I
the total time spent on the computer-based instruction. 1In addition,
»

we found virtu&hly the same low order correlation between student

achievement and time on computer when we analyzed the data collected

N

by the Monroe County Teachers during the second and third years.

These data suggest the need for additional studies designed to

g
'

identify optimal amounts of instructional time that correlate highly
with student success. On the surface, they suggest)that the extra
time spent using the microcomputer méy not necessarily produce
corresponding student academic growth. The second vear data
collected at Edgewood Middle School demonstrated cleirly that time
spént on additional drill and practice by students who have learned
certain higher level math skills correlates negatively with student
achievement. However, as previously indicated, the lack of the
teacher utiliza}ion of the program does not allow us to clearly
evaluate the effectiveness of microcomputer software.

Qur data indicate several par;goxes. While considerable
discourse has been conducted concerning the potentiai e%fectiveness
of microcomputers for several education(classrooﬁs, and despite the

)

enthusiasm of our teachers related to the use of microcomputers, and

Y

although we made available microcomputer hardware and software, we

were not able to promote teacher use of rhe machine or to sustain the

£
~

use of student instructioh\;p any significant degree. This was ‘in
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part due to the limited amount of software to which the teachers had
access. Specifically, the teachers only had access to the four
pieces of software evaluated during the project. A facFér that -
undoubtedly Tmited overall use. Such limited data tend to question
the, myth of the microcomputer as an instructional panacea. As with
any type of insﬁruction, the microcomputer must be used judiciously.
In cases where teachers use ih_as an electronic worksheet whose
coantent 1s clearly below the academic fupctioning level of the
student, results appear similar to those found with studengs é%signed
to inappropriate paper and pencil tasks. Informal observations
suggest that this may ve a widespread abuse of the microcomputer.

On the other hand, data collected indicate that when the teacher
carefully uges the CMMRS asse;sment data and develops an appropriate
program that includes the microcomputer-based ianstructional p;ograms
in the overall math instructional program, student ‘achigvement
increases quite tgpidly. A primary example was‘found in results from r“y
the program at Ariington High School.» In this program, the “teacher . \
systematically assessed the students and carefully planned‘amath i

program that featured computer-based and teacher and paper and pencil

G

instruction for qualified students. The pre-post test comparisons
show clearl& hat the students made statistically significant
achievement ganins.

The CIRIS Program was used extensively by teachers at first to
screen student reading assignments. Tﬁesé data were\then used for™

¢

planning student instructional programs. They were also useful 1in

informing the teacher of the students general level of reading

proficiency so that they could place the students appropriately in

| ’ »;' .
o | 363 | i
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the texts for other subject areas. This was also a low response cost
. 4

prograf since the teacher simply had to tura on the machine, provide

the student with a disc. The software did the rest including
administering the informal reading inventory and comprehension items,
scoring and profiling‘%he‘student response patterns, and breparing
thg report.

As with CMMRS, however, the CRIS program was used selectively by
the teachers. In many cases, this program was used extensively by
other teachers housed in the building with special education
teachers. For example, in one building, the program was used .
extenfively by a librariafd’so that she could provide héndicapped

. e
childreg with interesting books that they could read. - In contrast,
the data indicate that teachers reportéﬁ that they used thg data to
monitor the reédability of materials assigned ' to handicapped
students. In addition, given the highly variable nature of the
readability of sectious of the multiple texts ass;gnd to handicapped
students, teaqherg face a formidable t;sk of compiling the
readability data nefessary to analvze th; myriad of texts which are .
assignea to the students. ‘ -

The projedt aiso produced a telephone-based data‘transmission
scheme. = The system involved using on-site microcomputer systems to
provide‘Ehe primary interactive use® interfact for the daily .
collection and }etrieVal of teach;r,and Studegt data. Tﬁe centrally
located time-sharing compuﬁer system provide& the facility with
istorage of lérge masses of IEP objectives. Such a central storage
facility allows peripdic'transfer of collected data from each

/

microcomputer site and permites project access into an integrated

e 364
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database for overall data analysis and summary evaluation
requirements. Such a& prototype possesses vast potential for school

systems wanting to establish integrated instructional and ‘data-based

managment systems. Stand-alone microcomputer svstems will not enable
school systems to accomplish ghié necessary task. They must
establish more sophisticated systems that allow for networking
capability.

To a large extent, this project has succeeded in generating more

research questions than it has answered. However, it is apparént
that some of the findings are important since they support some of
the utilitarian functions of microcomputer as data management and
instructional,devices. The datazalso suggest that we must proceed
carefully since the {ndiscriminant use of microcomputers may not
improve instruction and, in some cases, it may inhib?t student

achievement. In addition, the findings from this project suggest

that placing wmicrocomputer software in special education classrooms
and providing training to teachers ,in the use of these does not

L . Cy .
necessarily ensure that this technology will be used for providing

N

student instruction. he infusion of microcomputer technology into

special education pracfices appear to require careful attention and -

. N . . . . . .
planning, stafl training and modification of administrative practices

and expectancjes before it can be expected to be adopted by teachers.
PR v;_§£ . '/' - .
The compq{eﬁfszt be integrated into an appropriate instructional

BN

program that is built upon ongoing agadcmic assessment and
instruction programs that optimize the amount of academic learning

time provided to students. must be carefully developed.

’

This project also revealed that additional research is needed to
A\

'\
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explore the efficacy of educational software. We must identify ways

of incorporating pedagogically sound learning principles into the
/

development of software. It is imperative to identify the contextual
!

\

variables related to the effective use of the microcomputer in the
’

classroom. Some questions that urgently need to be addressed are:
. ) ¢
--What type of training is required to enable teachers
effectively use and intergrate comuters into their
. \ .

instructional program? )

--Are lab arrangements better than plécing machines

in individual classrooms? s
~—How much time should be allocated per student for

»

computer-based instruction?

~
\

~--How must) the classroom ecology be altered) to.
efriciently integrate computers into the classroom.
5
These represent just a few of the important questions that must

be answered as we move into the technology era that is marked by the

L3

proliferation of computers in élassrooms. While indoubtedly the
movement toward the utilization of microcomputers in the séhools will
continue to be fueled by”pressure from business dnd parent groups, it
15 1lmportant thét researgh on the most appropriate applicatiohs of

this technology be continued in order to .avoid further corresponding
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DISSEMINATION ACTIVITIES .

The project gtaff madé‘a conce;t d ettort to disseminate project
products and the research data. The following section provides a
1f¥cting and brief description of the dissemination activities
accqmplished.

Product Adaption T \\\

1. The Indianapolis Public Schools adopted a modified version of the
CIMS system to monitor student IEP's in all ten city high schoofis.
The computer software was customized to meet their needs for a
data-based management system to record and monitor student progress

toward meeting preprdgrammed minimal instryctional objectives

'

_developed for each grade leyel. Under the terms of a concensus

. -

agrecement betweelt~the administration and the teachers, all teachers
were requirede to enter and monitor student progress data at least
once a week. In addition, the schoél system has édopted the CMMRS,
CIRIS and CRIS programs for use in junior and senior high schools.
2. A pencil and paper version of SAMS was adopted by the Washington
Towhghip Publig Schools as the staﬁdard method of recording daily
student academ;c performance data in al1 middle and high school
programs for the handicapped.

3. Teachers in the Monroe County Special Education Cooperative have
adopted the CMMRS, CR&%, and CIRIS prograhs as intégral parts‘of
their academic programs. )

4. Principally as a result of presentations at professional

meetings, the CIMS, CMMRS, CRIS and CIRIS programs have been
7
requested for use in approximately 100 systems nationally.

- 367
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Professional Presentations . ’ ~

1. Project activities, results, and products were disseminated at

N

the Cﬁlifornia Special Education Area Administrators Conference in
Santa Barbara, California.

2. The project staff were featured invited speakers at the annual

-

meeting of the Indiana Association of Children with Learning

Disabilities.
3. An overview of project activities was presented at the annual

meeting of the North Central States Association of School

e _'\

/,Psychoiogists.

4. Project act?éities, findings and products were presented at cthe
annual meeting of the Assosiation for Behavior Analysis.
5. ‘A workshop describing software developed gnd/or tield cested

s :
under the auspices of the project were represented at the
International Association of ScPooL Psychclogist'é Convention.
6. A workshop which featured project activities was presented at the
last twé Annual Meetings of the Association of Teacher Educato;s of
Children ;Tth Severe Behavior Disorders.

T

7. Presentations were made during the last three years at the annual'
meeting of the Indiana Federation of the Council for Exceptional -
Children.

8. The project was described in a presentation made to the annual
meeting ?f Council for Children with Beliavior Disérders, Programming

for the Deaﬁ'ﬁpmehtal Needs of Adolescents with Behavior Disorders.

9. Project data were presented at the annual Henry Lester Smith

Research Conference.,

10. Project activities were described during a presentation at the

\ 368
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annual meeting of the American Educational Research Assosiation.

-

11. The project was described at the annual meetihg of Kentucky
b4

Council for Exceptional Children.

12. Summary data were presented at the Council for Exceptional

L 4
Children's National Topical Conference in the Use of Microcomputers.

in ecial Education.

13. The project was described at the annual meeting of>the Teacﬂer
;ﬁducation Division of the Council for Exceptional Children.

l4. Preliminary data were presented at the Ianternational Council for

Exceptional Children Convention.

Publications

A majority of the publications based upon the project are still in

preparation however .

l: Aun article entitled Use of Microcomputers in Training Special
Education Tea?hers ﬁas been accepted by the Peébody Journal bf
Education and is currently in press.

2. An article entitled Using Microcomputers to Instruct Mildly
Handicapped Secondary School Students has been submitted to the

‘ |
Journal o#- Special Education Technology.

e et

f The following school systems hiye adopéd materials developed and/or’

O

ERIC
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evaluated dn this grant

1.+ Indianapolis Public Schools, Indianapolis, Indiana
2. Washingtoan T -nship Public Schools, Indianapolis
Indiana

3. Monroe County Schools, Bloomington; Indiana

i

' 369 -
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4. Spencer-Owen County Schools, Spencer, Indiana
5. Tuscon Public Schools, Tuscon, Arizona

Software Distribution Requests

The following is a listing of only a few school systems that have
requested the software:

l. Flowing Wells School System, Tucson, Arizona

2. Meade County School System, Brandenburg, Kentucky

3. Saddle Brook School System, Saddle Brook, New

Jersey
4, St. Mary's School for the Deaf, Buffalo, New York
5. San Juan Unitied School District, Carmicheal,

California

370
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Compu;er—;ased Inf!rmal !eading Inventory ;yB:em

(c) 1983 Center’ for Innovafﬁon in“Teaching the Handicapped
Smith Research Center / Indiana University
reEs Répqrt Command Frocessor LA

1> REFORT READING INVENTORY Program DATA
<25 ACCESS READING INVENTORY Achievement CRITERIA
<3> ACCESS Student NAMES/NUMBERS File. o

<

£4> ACCESS STORIES. QUESTIONS, and ANSWERS
{5> CONVERT a CRIS Pagsage to a CIRIS Story
{b» HELF . :
7% EXIT . R
. W
. /fﬁfay
-
Q ’
&
v i “
’ ]
A
1]
(ICROBILED FREM - |
BESY AYAILABLE G ;
R > 373
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READING

MCCSC NO. * TEACHER CITH LC ‘ OBJECTIVE

-

ALPHABET ! "

REB 15 2 . : - Given a list of the letters of the
! : . éntire alphabet presented randomly
& ' - § will write boﬁﬁ the letter that
' preceeds and succeeds given letters
(e.g., _b , T )
o - 100% accuracy
ot : :
REB 25 1 - Given a written array qf upper case
letters of the alphabet in random order
- § can orally identify the upper case
letters of the alphabet out of sequence
- 100% accuracy
Y

ORAL EXPRESSION : /

REC 18 2 - Given selected reading 1- minute
passage at S's reading-level® .
-~ S will respond appropriately to commas
when reading by showing appropriate
Fe pauses ‘
) - 70% accuracy

. . . |
REC 36 : 2 - GiJgg’g;e minute long reading selections
< taken from S's reading ass1gnments at
: gwade level
s . . 'S will read and decrease the number of
e : mispronunciations in oral reading
- Reductions in oral reading rate on 50%
reduction in oral reading errots in 10
samples
- leen and required to read for one minute

. REC 44 2 " - Given a selected readlng passage (ax
SN : : . " grade leyel) taken from S'g readlng
gt & ~ ' -assignmefft

o -6 will use good expression in oral reading

(not word by word or monotone) °
~ Teacher judgment

o

3

WORD ATTACK

RED 09 2 ' - leen two to.four sounds . to be blendcd
y .. ' in a ten word. sample
* - S will orally blend individnal eounds
into words
- 70% accuracy

. | v

. B N 394




. . K v
- ST

. by,
RED 16 2 NV Given ten words containing various
*béginning corsonants
- §.will identify orally beglnninguconsonan s
- 90% accuraoy . - g

RED 18 2 “ - Given ten words contalnlng various
P o _ = ~» ending consonants i
' - o - S will identify orally ending- consonants
.- 90% accuracy ‘

B

’

RED 19 iz - Given ten randomly selected words taken
from S's reading assignments with m1551ng
consonants

- S can supply missing ‘consonant sounds
orally or in writing to make a word . .

‘3 : , _ & - 90% accuracy

RED 20 2 : . - Given a list of five' beginning and
- ' . - five ending consonant substitutions
( , ) and five of words with peginning and
3 . S ‘ending consonant sounds
(j . : ) T - . - S can form (write) new words using
S : S N ~ beginning and endimg consonant .
\V S ) , . substitutions
‘ x? ' ’ - 70% accuracy
: . & .
4 RED 21 " 2 i\ . - Given five senqynces containing unknown
o , words with beginning and ending consongng
< . , : s - S will make consonant sounds io unkno '
5' C N B - word . ?

N :l , : ‘ - 90% acc;n'acy
N . . N . - g . . .
N " RED 22. - ¥£ 2 - Given ten words cqnta(;ing beginging

) , and ending consonants in a list
SR S v - S will supply (write) correct consonant
) ’ B . sounds to unknown words in isolation
- 90% accuracy

)
& ) LRI
,

RED 23 D20 - Given a list of all ‘beginning word »
! > * A~ ' % . L b ds
- Co - S"“Qsts an correctly pronounce all blends .
V . . /ﬁgfﬂg‘ " ”“',f N in two .trials . P ‘
_‘ i Lo -- 108 "accuracy -
* - RED' 25 2 ; © . % _ Given ten words each‘with missing qpnsqpant
' ' - 'blends
‘ ) . - S will supply (write) mlssing consonant
‘bheggs to make the word
- ) g o - 80%¥accuracy




; 3 : i . o 1&&
\ . oo S oy

Given unknown words (S cgénot.pronounce 1
-within 1'") in ten sentends to be read

S can pronounce consonant blends orally

in unknown words in context
- 80% accuracy

>

RED

RED'29 . 2 o - Given words with Silent consonants 2
: ‘ - kn, gh, mb, and wr (in a list of ten words)
- : ) - S can identify (un#érline) silent consonants
L : - 80% accuracy
RED 30 2 o - Given a list of ten words without silent
- consonants’
% - S will supply missing 51lent consonant
. sounds to pronounce a word
' - 80% accuracy

2
".RED 31 12 . - Given five sentences containing unknown
‘ words with silent consonants
--S will pronounce correct silent consondﬂts
"Y' to unknown wbrd in context
- 70% accuracy
RED 37 2 " - Given ten words with missing consonant
' o digraphs a.
v > 7 = S will supply (write) missing consonant
) digraphs to make a word ~
- 90% ccuracy .
. I
RED .39 o2 - Given five sentences with unknown word/
S : v containing ¢ nsonang'dlgraphs
¥ : : . .- S will apply (prongynce) correct. consonant
” %{ " digraphs to unkno context
& - 70% accuracy ™
) o i | P q*'

: "RED 43 2 .- Given a 115t of ten famlllar rds conta1n1ng
) , ' _ . short vowel forms :
~ S .y - S can ifient#fy {ma¥® whéther sﬁ& vowels

: S » in a word,
s - 100% accﬁ"ﬁy
. .
RED 44 - leen a list of ten famjliar words con- '
. ~ taining Iong vowel formse . '
- - S can\1dent1fy (mark) whegber long vdwels - |
A - in a- wo%i?rn S ‘ - '
_ - 100% ac®¥facy i ‘ s
RED 47 S ' - Given ten sentences containtng\unkngfn
P words with vowel sounds [ . J
o _ - S will apply (pronounce) corrdct vow
A Vo sounds. to unkn%lp word in context rf T -
. » T "N :
/ y . v o ' A NN

e ! £

" | | Ai ' _Ef?’ .j . .,‘-. . .

p
a‘; oy
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RED 53 . 2 - Glven a list of 10 vowel digraphs (i.e.,
. Cza, oa, etc.) in isolation
- § will pronounce vowel digraphs
, accuracy
(s -
e RED 56 2 - Given five sentences containing unknown
' V”*/"F‘j;// words with vowel digraphs
S will apply (pronounce) correct vowel
‘digraphs to unknown word in context
709 accuracy N

RED §7 v} ' - Given a list of ten words with unknown

: #; words in isolation containing vowel digraphs
S will apply (pronounce), vowel digraphs
to unknown word in isolation

70% accuracy

g

~ RED 58 2 Given a list of ten selected vowel
. dipthongs (oi, oo, ow, etc.)
— S can pronounce vowel dipthongs

70% accuracy

4 RED 59 g; 2 ed "~ - Given a list of ten words each conta1n1ng
A ' vowel dipthongs )

S can identify (undé;llne) VOWel .dipthongs

in the word

70% agcuracy

"

Given a list of five sentences containing
unknown words with vowel digraphs

' 5 can dpply (praonounce) correct vowel Ai‘graph
L “Qbﬂéw“ words - ' -

.Given a list of five words n’th murmer

> dipthongs missing

. - S will supply murmer dipthongs to make a

N . .~ word ‘

- 80% accuracy

T
R ‘ :
ggﬁgf@g’ 12 ., - Given ten words taken from S's reading .
”ﬁﬁg;ﬂﬁ . assignmeats containing all f1ve“Vowas in
e .

long and short sounds N
S can pronounce.words correctly and state
T ~ whethe# the vd.bls are long or short

"= 90% acguracy

4

ﬁ v @ B O _-’.
-‘RED 69 . 22 ’ - Given a list of ten unknown multisyllabic
. N words 3 r

S will identify ‘compound words in wr1t1ng
contained in larger words
> - 70% accurgcy

I




RED 70 1 K - Given a 1list of 20 simple and compound
. . words taken from S's reading, spelling,
+or vocabulary assignments containing two
* "or more syllables

" : = - § can identify the compound words
. ' ~ 100% accuracy
RED 72 ,ﬂ 12 ) - Givep,a list of ten common words to be
: converted to.contractions taken from S's
s, .assignments :
N - 8§ can produce and read common contract1ons
- - 90% accuracy
RED" 73 2 ‘ -*Given a selected list of ten common nouns
: s and pronouns
-. S can produce and read common possessives
- 80% accuracy
RED 75 2 - Given a lissdof two to ﬁkye multi-

I : . ~ sylkabit words common
_ -7 , - L S can ¢Bunt (write) the number of syllab:'?
3 ’ “) in wdnps SR :

B _ : 80% ateuracy . %

.

.
o

¢

RED - 77 2 . - Given a list of syllables and ten root g%
S . words taken from S's reading assignmeng ¥
g . - S can synthesize syllabﬁeﬁ,in&o a word
¥, % . - 80% accuracy ‘
: L RED.&' . 12, - Given a list of 'ten words missing appropriate'
, ‘ . Co prefixes”taken from S's assigppents and -
h . G -prefixes displayed ig¥andom order’

, S can produce (match) common prefixes
- s to root word and read wora"correctly
- 80% accuracy
v’ . +

, RED 79 . "1 j‘;h - g - Given a list*of ten words missing suffixes
¢ . ?‘ " - taken from S's assignments and appropriate
§e AT suffixes displayed in fandom order"
R ‘ S can produce (match) cemmon suffixes
’ ‘ »“..3»<'v ©+ -0 root word and reag word correctly
o o 80% accuracy 3
2

Givcn an unknowf word_; .S ognnot
. S _ pronounce in 4-") ﬁ"ﬁ
2 o [ . - S can list three ‘metho use in solv1ng
' \J » ¢ for unknown word (e.g:', bxeaking into .£;
AN ~ syhlablegﬁ 1dent1fy1ng ffom contc&giv,lﬁr
look1ng up word in dictionary) =
00% accuracy on teagher checklist

.
.'l' '

=
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4

REE 08 | - Given five standard written instructions
taken from S's assignments in various areas
- S can read and follow written Jdirections
at instructional level
- 100% accuracy

REE 12 1 s - Given five sentences taken frof S's
g, reading assiunments containing onc piece
S & s of inforfation to be Jdentified
- S can locate (underllne) the word in
4 a sentence which answers a specific -
> . question
o - 100% accuracy
, : ) ‘
REE 13~ | }:ﬂ - Given a paragraph’ taken from Sis rcading
Al assignments containing factual \information
' - S can locate (underline) the sentencctin
a paragraph which answers a speC1f1c
» question
. - 100% accuracy
‘ X Y
REE 14 /L N - Given an oral or tape recorded short
: story at S's reading lev
v - S can answer (orally) comprechension
- : questions after listening to the story
selection
- 90% accuracy N, : :
w; [
. REE 15 , 1 - Given a reading sg lectlon at S'q grade- 4
' e ' level and five- spfciflc facts to identify
. - S can name (or write) the specific facts
.o ’ ‘ . contained in a given reading selection
) - 90% accuracy on checklist "
REE 16 17 - - Given a reading selection at S's grade;
e level and request to list five specific
facts in the story passage ,
o - S can list the specific facts contained
i in a given reading selection -
s ‘ - 90% ?ccuracy on checklist.

KEE 17 17, - Given a reading selection at grade-level
: - S can writé answers to.five comprehension
. , " . questions of various types. ' - :
- 80% agcuracy !

~

- \REE 18 | A - Given' ten senténces ‘gfsing words of -
' various)types (i:e. ouns, verbs, ‘
, . adjectives, pronouns, adverbs) °
", - S can use the context of a sentence to -
determine a missing word
- 80% accuracy

[




REE 19 . 1./ : - Given ten sentences taken from S's
) ‘ assignments containing worgds unknown
to S (cannot pronounce in 4'")
--S will use the context of the sentence
to determine a word's meaning and offer-~
. ~an oral or select a written definition ,
4 ’ of a word

- 70% accuracy : ' -
REE 20 . - Given a sclected reading passage at S's

grade-level .
- S will name (write) relevant information.
from the reading selection ,
- 80% accuracy R

REE 21 2 . . - Given a scle reading passage at S's
grade-level ..
- S will read and list (in order) the
relevant informatlon from a reading select’“w
-*70% accuracy

REE 22 14 - Given ten sentences taken from S's reading
assignment ’
, - S will state or write the main idea of
|+,  sentennces Y B

- 80% accuracy L ’
REE 23 1% - Given a paragraphﬂgelected from S's
reading assignment.
- Swill summarize in writing the paragraph
and state the main idea in writing
- 100% aceuracy on checklist

REE 24 2 - Given a paragrég% read, as S's reading .
' assignment that has not been titled and .
R . a list of 5 titles s
& * - 8§ will select the best title from the list -

- 80% accuracy
REE 25 1Z- o - Given a paragraph selected from S's
reading: assignment and the main idea of
the paragraph in written form p
- S will identify (write) two to three /™
details that support the main ldi}

e e

¢ : - 100% accuracy
o REE 26 Ii; ’ - Given a reading selection at S's grade- ~
level

- S w1r1 read sclectlon nnd list thc main

—




>

REE 27 14 - Given a reading selection at S's grade-
level to read and a 1list of 5 to 10 details
in .random order

- S will read selection and place secquence
dotgils in correct order as they appearcd .
7 in gelection
.- ¥ - 90%accuracy on checklist

- REE 29 2 - Given a sclécted rcading passage at S's
. . grade-level without a conclusion ingpuded
- S will predict a logical outcome for a
given story
- 70% accuracy on checklist

REE 30 14 - Given three reading selections at S's
*. , ‘ grade-Jevel wigh conclusions missing and
a list of five possible conclusions.cach
) - S will setlect cong}usion which best
. predicts a story'd ending
- 100% accuracy
‘. = REE 31 177 - Given a reading selection at S's grade-
: o level 7,
- S will,read the selection and write a
..o ‘summary. of the events and actions of

'g%:ff ain characters of the story (plot)
" & - 90% accuracy
REE 32 1. " - Given a reading selection at S's grade-

level and a list of (three to five) cause
statements and five to.10 effect statements
- S can read the story and match calise™
statements with corresponding effect
& statements
- 80% accuracy .

N

REE 33 1 - Given a fictional _or biographical reading
: ' " .selection at S's gradg-level
-S can'locaté§~_;”éﬁyﬁhe)?WOrds in the
stoty which ident#f$ a main character's
feelings y :
~ - 80% accuracy

g

~

REE 37 1 - Giyen a newspaper or magazine article at-

’ " S's reading level

- S tan oytline (list in writing) main »
topics of the article )

- 80% accuracy

¥t
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REE 41

REL 42

REE 43

REE 48

REE 49

REE 50

REE 51

REE 52

1 -

4

.§etdcf%bn

Given a reading selection ut S's grade-
level and a listing of five picces of
rolevant and fivd irrclevant picces of
“iInformation '
'S can dis riminage (scloct) relevant from
(.irre_lqvjngsmt‘,wtidﬁ 1R a reading

80% accuracy, on chocklist

Given a list of ten sentences taken from
S's reading signments J

S can identify which sentences are fact
and which are based on opinion

90% accuracy

Given a factual reading passage at

S's reading level

S wiljyread and state opinion of author
regar@ng a selected issue

100% accuracy om checklist

Given an informal observation ,situation
-8 will demonstrate interest in reading

- books by selecting, reading, or possessing

non-academic books
Teacher observatjon

Given a rctding instructional situation

S will participate in learning activities
"to increase reading ability

80% on task without complaint

Given a cﬁbice of two or more methpds
of obtaining knowledge about a particular
topic, one of which involves reading
S will use reading as a mcans of deriving
knowledge (rather than asking another) ! N
Ifaéher sbservation , .

Giveénh~a’ reMling passage at"s grade-1level
or above and a list of 3 pieces of in-
formation
S can descrjtc and demonstrate use of
skimming to locate information
Tcacher observation

1
Givgn a choice &8f activitics in a free-
time “situation one of which includes
reading :
S will engage in recreational rcading
whien faced with a number of plteérnatives

- for use of leisurc time ¢
.~ Teacher obscrvation



REE 53

SIGHT VOCABULARY

-« REF 19

e

REF 20

REF 25

REL

»n

REF 55

REF 58

AN,
. BQEF 60
!
e
ey f;'fvg.‘:‘"
REF 63

2]

4 p—

o

L.

Glven selected assignments in outside
contont arcas (science, math, etc.)

S will domonstrate comprehonsion of

this material ‘
50-60% accuracy on comprehension questions
asked by tcacher )

Given storios made from experience
written in own words by the teacher

S will read personal experience stories
Teacher judgement

Given a Treading passage constructed from
S's own words as told to teacher
Teacher judgement

Given a selected list of 20 number words
from one to onc-hundred

S 'will read number words one to one-

hundred

90% accuracy ? ‘ 4

.
Given a list of ten new sight words cach
week taken from S's Teading assignment
S will read more than then to 20 sight
words qach weck three times .
Teacher judgement ’

Given a list of more than tem new sight
words each months taken from S's recading
assignménts

Student will read more than ten to twonty
new sight words cach month threc times
Teacher judgement

Gtven a list of 5 new vocabulary words

taken from S's reading assignment each day .

S will state meaning for 5 new vocabulary
words: cach day ‘
80% accuan?y

Given a list of 5 new vocabulary words
taken from S's rcading assignment cach
month e
S will state meaning for 5 new vocabullry
words each month
80% accuracy

d . - ——
Given a ‘i\t of 10 new vocabulary words
taken from S's reading aeslgnmcngépach
week
S will state meJnlng for 10 new VOC1bUl1r)v
words each week : ‘

- 800 accuracy

3872 !
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70

71

73

76

77

.- Five wprds each day

PEEN

- Glven a list of more than 10 now
vocabulary words taken from S's
rnding assignment each week

‘will.state meaning for for more than '
ten new vocabulary words eanch week
- 80% accuracy

+

- Given a list of 5 new vocabulary words

to learn each week ‘
-8 will write meaning for 5 new vocahulary

words cach week -
- 100% acguracy o

. s

Ve

list of 5 new vocapnlnr; words
gsh month :

te meaning for 5 new vocabulary
month '

Hy e . .

-+ Obvere ¥ Llst of 10 ne;‘/’ vocabulary words
tq learn each day .

7_§_ki11 write mecaning for 10 new

ary words each day

% accuracy .

Given a list of 10 new vocabulary words

to learn each week

- S will write meaning for 10 new vocabulary
words each weck o

- 100% accuracy

- Given a list of more than 10 vocabulary
words to learn each month

- S will write the meaning for motre than 10

" new vocabulary words cach month N

- 100% accuracy -

- Given a list of basic sight vocabulary
words for outside content areas such
s science, math,, etc. '

- 8 will define, learn and be able to
provide an oral definition of each vo-
cabulary word

- Given a list of basic sight vocabulary
words taken trom a State Driver's Manual

- S can read basit sight vocabulary of

Driver's Manual at a rate of five words
per day ) »
- 100" accuracy on first trial

»

. :35?4 - 4‘ ;;).; " . . »
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MATHEMATICS - s

-

MECSC NO.  Teachers  CITH LC R . _Objective

. . “

. NUMERATION
MAAA 21 2 : - Given numerals ghown in sequence
' - S can verbally identify numernls 1
to 10 when shown in sequerfce
--800% .accuracy

MAAA 67 2 - Given orally ﬁ}esented digits randomly
selected
- S can write dictated numbers up to 4
digits
27 - 100% accuracy
MAAA 70 2 ? - Given 20 written number words randomly
. selected from 1 to 100

- S can write corresponding numerals
- 100% accuracy

MAAA 73 2 - Given 20,written number words randomly
selected from 1 to 100
- S can read number words
.- 100% accuracy ‘ ‘

MAAA 86 2 h - Given a written model 4 digit number
' - S can circle or wrife the place value
(ones, tens, hundreds, thousande) of
f each numeral . .
-31000 accuracy

ADDITION 5‘ o co <L
ALLL A\ S i | .
MAAB 30 23 ' - Given 10 randomly selected 3-digit addition
2 ' ' problems without regrouplng, not involving .
BN ; zero,
£ A - S can correctly add numbers

- Rate = 3p d1g1ts/m1n.

MAAB 35 2 - Given 10 randomly selected 4 digit
.addition problems with rcgrouplng,
involving zero

°~ S.can add numbers correctly
« ' - Rate = 35 d1g1ts/m1n.

MAAC 19 3 - Given 10 randomly selected 2-digit
' subtraction problems with regrouplng,
involving zero
- S will correctly subtract numbers
- Ratc = 35 digits/min.

Q | : - :32353




- Given 10 randomly selected 3-digit
problems with regrouping, involving zero

- S will accurately subtract numbers

@ - Rate = 35 digits/min.

MAAC 23

N MAAC 25 2 - Given 10 randomly selected 3 digit

- ' subtraction problems without regrouping,
involving zero .

- S will correctly subtract numbers

- Rate = 35 dpm.

MAAC 27 . 233 . - Given five randomly selected 4-digit
‘ subtraction problems with regrouping,
involving zero
, - S will correctly subtract numbers
' - Rate = 35 dpm
MAAC 29 2 - Given five randomly selected 4-digit
‘ subtraction problems without regrouping,
involving zero ) ' ‘
- S w11 correctly subtract numbers
- Rate = 35 dpm. )

* MAAC 30 3 - Given five.randomly ?Elected 4-digit

' ’ subtraction problemsiwithout regrouping,
J . not involving zero

- - S will correctly subtract numbers

- Rate = 35 dpm. ,
MAAC 39 3 - - Given five randomly selected 3-digit

subtraction problems written horizontally
- S can correctly subtract numbers
- Rate = 35 dpm.

.

MULTIPLICATION ' . oo e ‘

MAAD 10 3 - Given verbal request to recite 10
' . multiplication question facts 1-5,
- S can recite from memory facts through
: 5's N
7 - 90% accuracy \.

MAAD 11 123 - Given verbal request to recite 10

S ' multiplication facts 1-9

- S will recite from memory facts through
O's ) .

- 90% accuracy '

~

* BEST COPY NRLAR'E

eRiC | - 386 -




MAAD

MAAD

MAAD

" MAAD

MAAD

MAAD

MAAD

MAAD

MAAD

i

'Given ten randomly selected mulltiplication

problems with regrouping, involving zero

© S will multiply by a 1-digit number “

100% accuracy .

Given ten randomiy selected multlpllgqtion

~problems involving zero

S will multiply by a 1-digit number
Rate = 35 cdpm.

Given ten randomly selected-multiplication.
problems withqut regrouping involving zero
S will multiply by a 1-digit number

Rate = 35 cdpm.

Given ten randomly selected multiplication
problems with regrouping, involving: zero

S will multiply by a 2- digit number

Rate = 35 cdpm .

]
Given ten randomly selected multiplication

. problems with regrouping, not involving zero

S will mu1t1p1y by a 2-digit number
Rate = 35.cdpm.

Given ten(gandomly selected 2-digit numbers
multiplication problems, without regrouping,
not involving zero

S will multiply by a 2-digit number

Rate = 35 cdpm. :

Given five randomly selected multiplication
problems with regrouping, involving zero

S will mu1t1p1y by a 3-digit number

Rate = 35 cdpm. ~ C.

Given five randomly selected multiplication
problems without regrouping, not involving
zero

S will multiply by a 3 d1g1t number -
Rate = 35 cdpm.

Given five randomly selécted multiplication
problems presented-horizontally with
regrouping l
S can multiply by a 1-digit number

Rate 35 cdpm.

*

& ' © 4
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DIVISION

MéAE Oé
MAAE 11
MAAE 13
MAAE 15

MAAE 16

MAAE 17

MAAE 19

 MARE 20

MAAE 21

12°3
23
123

23

123

Given ten division facts through 9
and a counting device or'etable

S will compute divielon facts

100% accuracy

leen a verbal .request

S will recite from memory division facts
through 9's
100% accuracy:

Given' a verbal or written request

S will write from memory division facts
through 9's

100% accuracy

Given ten rdndomly selected division
problems with remainders, involving zero
S will divide by a 1-digit divisor
Rate = 35 cdpm.

A

Given ten randomly selected division
problems with remainders, not'involving

. Zero

S will divide by a 1- d1g1t divisor
Rate = 35 cdpm .

Given ten randomly selected division
problems w1thout remalnders, 1nVOIV1ng
Zero -

Siwill divide by a 1- d1g1t d1V1sor
Ratex- 35 cdpm.

Given ten randomly‘selected division .-
problems with remainders, involving zero’

S will divide by a 2- d1g1t d1V1sor

Rate =.39 cdpm.

Given ten randomly selected d1v1§1on
problems with remalnders, not 1nvolv1ng

©o.zer

\

S wall divide by a 2- d1g1t d1v151on Vo
Rate '= 35 cdpm.

N

' Given. ten randomly selected division

problems without remainders, 1nvolV1ng
zero
S,w111 divide by a. 2 d1g1t diyisor

Rate = 35 cdpm,

A
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-MAAE 22 13 - Given ton randomly sclegted division
problems without rcmnindors, not involving
zero

§ - S will divide by a 2-digit divisor

- Rate = 35 cdpm.

MAAE 23 12 - Given five. rahdomly seclected division
. problems with remainders, involving zero
‘ ' - S will divide by a 3-digit divisor - ¢

- Rate.x 35 cdpm,

MAAE 24 1 ' " - Given five randomly selected division
o problems with remainyers, not involving zero
' . © - § will divide by a 3-digit divisor
. « -‘Ra;; = 35 ¢dpm. S
Y » ‘l«’ K ’ 3 ‘ < ¢

FRACTIONS ‘ b oo ' ‘\,..;V

MAAF 05 3 . igl Al Given a written model of the symbols

: C 172, 148, 1/4, 1/8, 1/16
, Tl s will cor?ectly name the symboli
/ - 100% accuracy. .

MAAT 10 23 N - Given various figures representlng
) ; *  wholes, lves, thirds, quarters, eighths.
& and sixteenths
= § will name or match appropriatc fraction
, - 100% accuracy W,

MAAF 15 123 - Givep a list of five randomly selectcd
numbers K . \
_ - S can name or write common factors
> - 90% accuracy

MAAF 20 123 , - G1ven ten randomly selected proper
' ' and improper fractions
- S can change fractions to higher tcrms
and state the rule \
b ‘ ' . - 100% accuracy
MAAF 25 123 - G1ven ten randomly selected improper
fractions ’
)\ -.S can change improper fractions into
J mixed numbers and state the rulc
\ - 90% accuracy '

" MAAF 30 12 - - Given ten randomly selccted mixed numbers
* ‘ - S can changed mixcd nugbers into proper
fractions and statc the rule
- 90% accuracy
¢ ld

v e . X
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MAAF 35 712 © - Given ten randomly selected like fractions
Yt a8 S \ with regrouping LT
o + - S will add correctly
. - Rate = 35 gipm
] ll - R . . .
/ -
MAAE 36 , 3 - Given ten randomly selected lilke tractions
] . ‘ with regrouping - .
‘ 3 - S will ad rrectly
¢ /@ _ ‘ - Rate = 35 cfign.
Y] , .
* . ) "y




MAAFY 37 1271 , ' -Given Ten randomly selected prdblcma wtth
A unlike fractions requiring regrouping.. ‘

, ! . -§ will add unlike fractions with regrouping.
' -Rate =*35 cdpm.

MAAF 18 12 -Given ten randomly selected hrnbl;ms with
: N0 unlifke fractions nbt requiring regrouping,

P -8 will add unlike fractionq without.

o regrouping.

.4 -Rate = 35 cdpm.

»
- . ao {‘.
MAAF 39 * 12 4 Q; -Given ten randomly selected problems with = .
' ' Jike fractighp requiring regrouping.

-S will sub like fractions with
' . .regrouping. . A
Rate = 35 AN - o
MAAF 40 , 1 3. -Given ten randogl lected problems with
. 1iké fractions requiring no regrouping.
, » .8 -=S will subtract like fractions without
: ' regrouping L., + ™
. \ a—Rate = 35 cdpn ' ;
. ' ' ) \ - :
- MAAF 41 123 l.—Given ten r selected prpblems with

nlike fractl requiring regrouping. '
mill’aubtrac unlike fragtiens with
egrouping A 2

*fLRate = 35 cdpm. ‘ '

MASF 45 2 A ' -Given ten randomly selectdﬁ pr&blems with
) . ‘iiike mixed numbers‘requir g tegrouping .
-S will add like-mixed nymbers with regroupi 8-
S -Rate = 35 cdpm ¢ j&

.i'i‘ . v

MAAF 47 12 -Given tén randomly, ééieZEed problems with’
) . like mixed fractions requiring regrouping.
., will add unlike mixed. numbers with

grouping. - : '

~ ) ' ;Rate = 35 cdpm. ¥

: L : SR AT -

MAAF 50 2 | (:” -Given ten vandomiyr/ ected problems with

' ‘ . ‘ , ' like mixed numbeg; ot reqﬂiring regrouping: -
: -S will subtract ke migeeinumbers‘wirhout

:;ggrouping. T %',/

. ) . . 2 y .“ - AN - 'l ] ;
MAAF 51 ; 12 i —Given fivb randomly selec problems with
) : ) : unlike mixed numbers re ring regrouping.

-S will subtract unlike m xed numbers with

-l regrouping. , » !
gm : " -Rate = 35 cdpm. A "

A i, . . 4

.




A
MAAF 55 . ' - Glven ten randomly selected problems
' - using regtouping
I - S will multiply fractions wlth regrouping
* - Rato = 35 cdpm.
!
' ' L ] :
MAAF 50 1 ’ - Glvon taﬂ randomly selected problemd d
o ) using fractions without regrouping:
. - S will multiply fractions without regrouping
’ . -~ Rate = 35 cdpm. &
(r N '
MAAF 57 123 : - Givon ten randomly ‘selected division
A . problems using fractions requiring regrouping
- § will divide fractions with régrouping-
¢ - Rate = 35 cdpm. ]
' MAAE GO 2 - Given ten randomly selected multiplication
problems using mixéd numbers
, . - S will multiply mxxcd numbers
’ ' - Rate = 35 cdgm
- b, |
\, “ MAAEF 61 2 « - Given ten randomly selected division
* . problems using mixed numbers
* ' / - S wifl divide mixed numbers
// ‘ . E - Rate = 35 cdpm.
r oy _
/ MAAF 70 2 * : - Given ten randomly selected common
" fractions ( 1/2, 1/3, 1/4, 1/5, 1/8,
1/10, 3/4, etc.)
- S will change fractxons to their decimal
equivalents J
b - 90% accuracy
{ ' - .
DECIMALS . - \ -
“ MAAG 08 I ~Given ten randomly selected problems
¢ , - requiring regrouping through the lst
’ decimal place
- S will add unlike decimals without
- . regrouping through the lst place
- Rate = 35 cdpm.
4
MAAG {J : 1 " . Given tén randomly selected problems
* N using decimals with regrouping
- S will subtract unlike decimals to the
l1st place with regrouping -
- Rate = 35 cdpm.
MAAG 21 12 - Given ten randomly selected problems using

decimals to the 2nd plade with regrouping
- S will.add like decimals with regrouping
through the 2nd place
- Rate = 35 cdpm.

\
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MAAG 25 1

a2

- Given ten randomly selected probdems
using like decimals to the 2nd place
requiring regrouping to the 2md place

- S will subtract like decimals with
regrouping to the Ind place

\ - Rate = 35 cdpm

MAAG 27 2 i - Glven ten randomly selected problems
using unlike decimals to the 2nd place

requiring yegrouping
- Swilh s:gzract unlike decimals with

regroupi through the 2nd place

MAAG 31 1 - Given ten randomly selected problems
using unlike decipals to the Ind place
requiring regrouping jg

. , - S will multiply unlike decimals
regrouping through the 2nd place
- Rate = 35 cdpm

ith

MAAG 32 1 - Given ten randomly selected problems
using unlike decimals to the 2nd place »
not requiring regrouping

v - S will multiply unlike decimals without
regrouping through the 2nd place
- Rate = 35 cdpmJ

MAAG 35 1 - - Given ten randomly sclected problers using
' unlike-decimals to the 3rd place
requiring regrouping
! . - 5§ will add unlike decimals with regrouping
s thgough the 3rd place

-"Rate 35 cdpm,

MAAG 392' 1 - Given ten randomly selected problems using
7 unlike decimals to the 3rd place requiring
o regrouping

- S will add unlike decimals with regrouping
through th& 3rd place
- Rate = 35 cdpm.

MAAG 43 1 : - Given ten randomly selccted prohlif; using
. unlike decimals to the 3rd place requiring
regrouping .

- S will subtract unlike decimals with
regrouping to the 3rd place
- Rate = 35 cdpm.

- MAAG 45 2 - Given ten randomly seclected problems using
like decimals to the 3rd place requiring
regrouping -

. - S will multiply like decimals with regrouping
through the 3rd place
- Rate = 35 cdpm.

7
~ /

393




MAAG 47) 13 - Glven ten randomly selected problems using
unlike decimals to the Srd place
roquiring regrouping
- S will multiply unlike decimals with
reprouping through the 3rd place
Rate = 35 cdpm

”
MAAG B {2 - Given ten pairs of assorted decimals of
1 to 4 digits long
- S can line up decimal numbers correctly
for addition and state the rule
- 100? accuracy,
MAAG 50 2 "~ Given ten palrs of assorted decimals of
. 1 to 4 digits long
- S c¢an line up decimal numbers correctly
for subtraction and state the rule
- 100% accuracy
MAAG 57 12 - Given ten pairs of assgrted decimals of
1 to 4 digits long Y
- 8§ can lino up decimal numbers correctly
for multiplication and state the rule
! - 100% acturacy
MAAG 58 12 - Given ten pairs of assorted decimals of
1 to 4 digits long
- S can line up decimal numbers correctly
for division and state the rule
- 100% accuracy
MAAG 75 1 - Given ten randomly selected even whole

numbers below 100

- S can write common percentages (c.g.,
25%, 33%, 50%, 68%, 75%, 80%, 90%)

- 90% accuracy

~

X
COMBRUHENSTON

MAAM 12 2 b - Given five one-step story problems
: involving addition or subtraction
- S can write the equation that will
\ solve a story problem
- - 90% accuracy

MAALL 14 2 - Given three 2-step story problems

. presented orally using addition
- S can solve story problem

\ﬁ‘ ’ - 68% accuracy

, 394




MAAH

MAAN .

MAALI

MAALL

MAAH

MAALL

MAANL

MAAHN

\

TIME

MABA

L]
rJ

10

48

01

e

[£%]

Given three written l-step story
problems using addition

S can road problem and write answer
to 2-step probloms

100% accuracy

Glven three written ! step story
problems using subtraction

S c¢on reud problems and vrite antwers
100% accuracy

Given throe written 2-step story
probloms using multiplication

S can read problems and write answers
100V accuracy , -

Given three written 2-step story problems
using divistion '

S can read problems and write nnswers
100% accuracy

Given two 3-step orally presented stary
problems using subtraction

S will say answer

100\ accuracy

Given two three-stop story problem-
using addition '

S can read problem and write answer
90% aceuracy

Given two three-step story|problems
using division

S can read problems and write answers
90% accuracy

Given two threce-step story problems
using two or morc mathematical functions
S can read problems and write answers
90% accuracy

Given oral or written request to tell
what yesterday, tomorrow, and tomorrow
night :

S will demonstrate understanding of
'gonccprq by detining them in own words
100% accuracy



MABA 10 3 - Glven filve written or oral requesta to
» tell the time of Jday and tell if it isx
a.m, or p.m,
S can dlscriminate time as a.m. or p.m.
by writing appropriate abbreviation
after correct time
100% accuracy

MABRA 10 § Glven an actual clock with hour and minute
hands or reproduction or drawing,

- 5 can identity the hour hand on the clock

- 1008 accuracy for five trials with hands
in various posttions

MABA 16 5 - Glven an actual clock with hour and minute
hands or reporduction or drawing,
'S can identity the minute hand on the clock
100% accuracy for five trials with hands in
various positions

MARA 2] 3 - Given an actual clock face or appropriate
reproduction and ashed to count minutes
in a clochwise direction

(:4L’ : Socan count in a clockwise motion the \
\ ~ marks on the face of a clock
MABA Y 3 - Given an actual clock face or appropriate

reproduction with hands in various positions
~ S can state time to the nearest five

minute interval
- 90% accuracy for 5 trials

-

MABA Y 123 - Given an actual clock face or appropriate
reproduction with hands in various positions

- S can state time to the nearcst minute

- 90% accuracy for 5 trials

»
CALTNDAR

MABB 20 . 3 - Given two problems with a verbal or
written request to namc the months of
year in order

- S says or writes the months of the year
in correct sequence
- 100% accuracy on tyo trials

tJ

MAAB ol 1 - Given two problems with a verbal or
written request to name the various
months in Wihter, Spring, Summer and Fall

- S can write the months in cach scason

. 100% accuracy on two trials

98 *
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MACC 25 1
MAAC 26 1
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Given a verbal or wriyten req
'identify one major holiday i' pason
.of the year

" each season

S will orally identify utensil

S can name SF write a maJor holiday in

100% accuracy

) | -
Given an array of standard containers
for various liquids (e.g., half-gallon,

" quart, half- -pint, 250 milliter, liter,

cup, 1/2 cup, 1/4-cup) .

.S can orally ‘identify standard liquid

measure containers

90% accuracy

Given an array of standard utensils for
measuring dry'volume (cup, 1/2 cup,

1/3 cup, 1/4 cup, tablespoon, teaspoon,
1/2 teaspoon) in random order

S

90% accuracy

en a standard ruler without incremeht
symbols (i.e., 1/2, 1/4, etc.)
S can identify the segments on a ruler

" to 1/16th marks

80% accuracy on five trials

Given wppropriate measuring devices

and three lengths ( lines, walls, containers,
etc.) . ‘

S will measure a length in inches, feet,
yards, centimeters, and meters to the
néarest inch or centimeter

80% accuracy

Given three lengths to measure (e.g., lines,
walls, containers) and appropriate ‘
measuring device

S will measure lengths {din inches, feet,
yards, centimeters, meters to the nearest
1/2 inch or milimeter '

80% accuracy S ‘
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MACC 27 : 12 3o ' - Given three lengths to measure (e.g.,
| i ....* +  lines, walls, containers) and appropriate
o, o : Sy -5 wili measure lengths. (in inches, feet,

_ ‘ B yards, centimeters, meters),to the nearest
- “ T " 1/4 inch or m111meter
90% accuracy )

TN

g %
=
"€y
]
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<

MACC 28 12 S » - Given three lengths to measure (e.g.,
lines, walls, contginers) and appropriate
measuring device “ .
.~ S will measure len®®hs (in inches, feet,
2 . yards, centimeters,_meters) to the nearest
1/8 inch or millimeter
- 90% accuracy

” \
MACC 29 1 - Given three lengths to measure (e.g.,
lines, walls, containers) and appropriate
- measuring device

- S will measure lengths (in inches, feet,
yards, centimeters, meters) to the nearest
1/16 inch.

- 90% accuracy

[
.‘V,

MACC 75 1 - G1ven three representative story problems
' involving measurements

- S can compute and write answers to 3-step
e story problems involving measurements
- 80% accuracy - ¥

CONSUMER: MONEY

MADA 13 2 - Given three groups of coins with three
- or more denominations
- S will tell or write which coins in each
<: group of coins has a higher value when
compared with others by rank ordering the
coins
- 100%° accuracy

MADA 14 1 . - Given three llsts of at least three
' ' s different money amounts with "$" and
1"e¢" designating values (i.e., $5, $.05,
$5.00)
o - S can name the money signs-and tell
their meaning in terms of money value.
- 100% accuracy on three trials

MADA 39 1 - Given five written problems requiring
\ sums for values up to $100.00
- S can add amounts of money up to $100.00
- 90% accuracy " )
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MADA 43 - 2 : - Given five written problems requiring
: ‘ differences it money values ugf¥0 $10.00
- - S can subtract dmounts of mongy up to
$10°00~ S
© -~ 90% accuracy

MADA 49 1 ' . - Given five written problefgs requiring
multiplication of even &mounts of money
(e.g., $25 x 2, $10 x 5, $5 x 4)
W - S will multiply amounts of money up to
’ 100.00
- '100% accuracy

MADA 53 1 - Given five written problems requiring
: division of even’amounts of money (e.g.,
$6 + 3, $4 + 2, etc.) v
- S can divide amounts of money up to
- 10.00 s '
- 100% accuragy
4 .

MADA 55 1 - Given five written problems requiring
division of even amounts of money (e.g.,
$1000 ¥ 4, $500 + 5, $300 # 3, etc.)

- S wil} divide amounts of money up to
1,000.00
- 100% accuracy

MADA 63 123 - inen five problems using various amounts
-of nge in dollars and cents with sham
- S willt count change (add bills) up to
$10.00
- 100% accuracy

MADA 73 3 . - Given an array of money (graphic, sham,
/ real) and written or oral request to
compute change in five different problems
- S can compute change up to $1.00 and
provide an oral or written answer '
- 90% -accuracy :

MADA 75 2 - Given an array of money (graphic, sham,
‘ or real) in five different problems and
a written or oral ‘request to compute change
for selected amounts
- S can compute change up to $10.00 by
selecting appropriate sums or
- 90% accuracy ‘

MADA 76 1 - Given an array of money (graphic, sham,
or real) in five different problcems and a
written or oral request to compute change
for selected amounts

- S can compute change up to $20.00 by
selecting appropriate sums or :
- 90% accuracy
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MADA

MADA

MADA

" BANKING

" MADB

MADB

MADB

MALD

91

99

05

10

35

30

1

2

Given five different problems requiring
exact- change to $.50 (elther graph1c or
actual) ‘

S can give exact change for a selected i

"price using mixed coins to $.50 -

100% accuracy

Given five rTeal life simulations using -
sham money requiring various amounts

of change from $.01 to $1.00

S can select the correct coins for real
life situations such as, purchases from

vending machines, etc.

90% accuracy

Given three story problems using money\
in amounts from $1.00 to $50.00
S will read problem and solve (write

_answer) story problems using money

90% accuracy

Given 3 bank forms from :bgnks

for savings deposits, ch g deposits,"
money orders and specified amounts of
money between $5 and $100 including cents
S can fill out bank forms for savings,
checking, and money orders

100% accuracy

Given five problems using # standard
check form and different amounts of money
from $3 to $500, including cents '

S can write checks for correct amounts
100% accuracy

leen!cn ora1 or written request to
explain differences between checking
and savings accounts

S can say or write differences between
a checking and a savings account and
reason for maintaining each

100% accuracy

Given three different problems involving
credit purchases and interest charges
(in terms of percentage rate pel month
on unpaid balance)

S can compute.total amount to be rcppid
for credit purchases from 2 months to
one year

90% accuracy
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MADD, 68 2 - Given, three different real-life situations
.o _ . . - presented (orally or written) invelving _
' ) : purchases of faulty or unsatisfactory T,
' ﬂ{ merchandise , : .
- S will 1list three alnernatlves.each to
. . deal 'with unsatlsfactory merchandise
‘ : -~ . . - 90% accuracy on checklist )
. \ '
MADD 20 1 , - Given details in terms of income and
‘ expenditures per month .
~ 9§ can make a budget for monthly expenses
ased on job income
£ $100% accuracy on teacher prepared checkllst

b | ‘ - o - 4/01




Y YA AVIVERAN F N R YL RN g

P . s . S Co . . %\*\ ’ '
MCCSC No. .. Teacher CITH Lc. 4 . !,._Objectivé”

LAA 64 ¢ - 3 . - - Given .a 11Ve or. recorded )

: . TT— § will. 11sten to d‘short st

sentation ..~
or_musica1 o
piece Y .,w. - ’ . . -
- For' 20 m1nutbs with at least 80% o
+" _ behavior ‘ '

LAB 06 -3 ' - Given a typed example of his home addre$s SN

el ‘ - S will trace address with/teacher a€51stancez4

) - - Readable by an independent observer
-

LAB 09 . 3 I - Given a typed ~hand printed cursive or. ',
' , hagdwrltten copy of his home address as e
: odel '
' ) - S will ‘write the address A
1 - 90%. correctyand &eglble e

' LAB 17 3 N - Giyen a wrltten or Verbal request to é%ite -
. . name, address, telephone number, age, place *
\ of birth, and birthdate, height and weight
. , ! * - S will write personal data words
: VNJ/ g - 100% accurate and legible

LAB 19 1 - Given a written or verbal request to list
‘ the names of immediate fam11y members
- S can write the first and last names of . ten
~ relatives or friends +
- 90% atcurate and legible
- -
LAB 22 .73 . - Given a written or Verbaivréquest
- S can write the name of his current school
PRt L i _
! < . ' - 100% accuracy
LAB 27 - 1 - Given appropriate instructions
- S will write name, date, subject and period
» of day on 1@ assignments '
- 90% accurate and legible ’
LAB 28 1- - Given five different types of school and N
‘ job application forms from five local businesses
- S will fill out school forms and job app11catlon
» blanks unassisted :
- 90% accurate and leglblc

LAB 29 1,3 - Given five different types of school forms and
job application forms from five local..
businesses '

o - S will fill out school forms and ]Ob app11cat10n
' - blanks assisted
- 90% accurate, legible, requires teacher aid.
no more than once per each form.

13
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LAB

LAB

 LAB

LAB

LAB

.LAB

LAB

34
7

37

38

41

43

44

46

47

1,3

1,3

1,3

iraindi OED) EROR

BEST AVAILABLE @W’

v

..Given ten various forms to complete

(catalog order blanks, subscription. rehuests,

.medical ‘quegtionnaire, etc.)

S will be gble %o copy personal phone number -
onto blanks on forms with teacher assistance
100% accufacy; legible no more than’one

- teacher aid per each -form.

Given request and pertinent'personal,
‘biographic, and employment history and a’
standard format

S will write a personal resume for use in
obtaining employment

90%

accuracy on checklist comparlson

Given ten groups of words containing complete

and

1ncomp1ete sentences -

S will identify groups of words that are

not
90%

complete sentences.
accuracy

[y

Given ‘a request to construct a complete sentence
using ten of S's own words

S can construct-a complete sentence with
correct cap1ta112at10n and punctuatlon

100%

accuracy

Given a list of words- taken from spelling
assignments
- S can compose and write “’sentences

:5-&&

cap
80%

ords long with correct grammar,
alization, and punctuation.
accuracy on teacher checklist

Given*a list of vocabulary words taken from

S's

teXts

- 1
S can compose sentences 5% 15 words long with

correct grammar, capitalization and punctuatlon

80%

accuracy on teacher checklist

Given three sentences in random order
S will sequence three sentences in proper
order to make a paragraph

100%

accuracy

Given five sentences in random order
S can scquence five sentences in proper order
to make a paragraph

L}

accuracy
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LAB 48

LAB

LAB

LAB

LAB

LAB

LAB

EAB

" BAB,SO

51

52

53

54

55 -

56

57

1.

1

X3

3

3

- 1,5\.‘.

4

',Gi'ven 'selecte topIc’of interest .

Given :s¢ven 'sentences in random order ‘.
'S will sequence the’ seven sentences in pgoper
order ! “ -

8% accuracy

.

with correct capltalizatlon and punctuatl.ondy
1006 accuracy . _
Given a selected tOplC : . 'y
S will write a five-sentence paragraph%wJ
corre¢t grammar, cap1ta11zat10n and 7%}
punctuation P
90% accuracy

Given a selected toplc'
S will write a seven - sentence
correct grammar,’ capltef;zakﬂ“

88% accurécy Y /f/,'fai
nhv s

leen a selected’ toplc'
S will write‘'a nine- sentéhce
with correct grammar capit:
punctuation

80% accuracy

pégraph'w1th
: 2at10n ahd*

LNy '
> v:‘ ,”;'/‘j (4

(

Given a selected topic « 4 ?Q\*

S will write two paragraphs (at leust T
ten sentences in lengtﬁ) w1th correct grammar,
capitalization and punctuﬁtlon about a topic
80% accuracy '

‘Given a selected topic'

S will write a four paragraph about the topic
using correct grammar, capitalization, and
punctuation : ’

&% accuracy /)

80% “

Given a selected topic or asked to supply

a topic '

S will write a short story (10 to 20) paragraphs
using appropriate form, correct grammar,
capitalization, and punctuation '
75% accuracy on capitalization and 4
punctuation; 90% accuracy on form checkllstiy

Given a short written article or story, or
other piece of (300-1000 words) Y

S will paraphrase the information in the
article by writing the main ideas and at least
five major details in own words

80% accuracy on checklist -
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N LAB 58 13 - Given short story apd/or article 500-

' ' ’ > : ZOOQgﬂSrds in length :
. 'gf - S will.read and write a summary of the
e select1on using own words using correct

- gqammar, capitalization\, punctuation, and
N “includ1ng the‘major points and details
- 80% accuracy on check11st
LAB 59 l3 B « Given an appropr1ate format and
, ‘ : S - After reading a book 100-500 pages lng
" N - S will write a book report using corxect
grammar ing, capitalization, and
[ » . punctugtion folldwing a standard form
T R - 75% acduracy on English usage, capitalization;
. 90% accurate on format checklist .

LAB 60 13 : - Given a selected topic and appropriate format
-'S will write a business letter (4-8 paragraphs)
using correct grammer, capitalization and
punctuation and following approﬂ:iate form
* - 75% accuracy on English usage
- 90% accuracy on format checklist

LAB 61° 13 - Gimen a selected topic and an appropriate
o ‘ "format
- S will write a personal letter using correct
grammar, spelling, capitalization, and
punctuation
. - 75% accuracy on English usage
./ - 90% accuarcy on format checklist

LAB 62 =713 - Given an appropriate format

- S will address a letter using correct
spelling, capitalizatidn, and punctuation

- 90% accuracy on Eng11sH\usage and format

" LAB 65 1 : - 'Given a written factual article

- S will write five statements from an article ~
to a friend or relative

- 80% accuracy on English wmsage

LAB 67 1 - Given a familiar location
- S will accurately write directions for
g someone to interpret and follow on a map
- 100% accuracy

@
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GRAMMAR

>
LAC 03 3 - Given ten sentences and appropriate -
infinitives
. ; - S will write correct verb forms in .
» : sentences ‘
: ' - 90% accuracy
LAC 04 13" - Given*ten sentences containing common and
) T proper nouns :
. - S will identify the nouns in the sentences :
- 90% accuracy -
v \
LAC 05 13 - Given ten sentences containing active,

passive and helping verbs
- S will identify the’ main verbs in the

sentences

- 90% accuracy '

LAC 06 .13 - Given ten sentences containing various
: adjectives
- S will identify the adjectives in sentences
- 80% accuracy

LAC 07 13 ; - Given ten sentences containing various adverbs
‘ - S will identify the adverbs in sentences
- 80% accuracy

LAC 17 . 1 - Given five sentences and appropriate infinitives
' - S will write correct verb forms for past,
7 present and future tenses of each verb

- 80% accuracy

LAC 18 13 - Given ten sentences with proper, common and
pronouns as; subjects with and without
introductory clauses and phrases

. - S will identify the subjects in the sentences
- 80% accuracy

LAC 22 1 - Given a list of ten common contractions and
ten words to be written in contraction form
- S will write contractions and word combinations
for contractions-
- 90% accuracy

LAC 23 1 - Given a list of five common contractions and
five words to be written in contraction form
- S will read contractions and identify word
combinations for which they stand
- 100% accuracy

N
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LAC

LAC

LAC

LAC

LAC

LAC

LAC

LAC §

29

30

32

(93]
o

54

58

1

1

1

Given a list-of ten common abbreviations
S will write words for which they stand

- 90% accuracy

Given ten sentences with standard "AB" form
S will identify predicate g
100% accuracy

Given a list of ten words ‘taken from

S's reading or other assignments and
containing a list of 20 words of similar

and other meaning .
S will correctly identify appropriate
synonyms and verbally tell what a synonym is
80% accuracy . '
Given a list of five words taken from S's
reading or other assignments

S will correctly identify appropriate antonyms
for given words and verbally define "antonyms"
90% accuracy

Given a list of ten words taken from S's
reading @r other assignments .
S will correctly identify appropriate homonyms
and define '"homonyms'"

80% accuracy

Given five words with a combination of
denotations taken from instructional material

S will state meanings of multiple meaning words
80% accuracy

Given five-word sentences without appropriate
capitalization :

S will capitalize letters at the beginning

of each sentence and state the rule ’

100% accuracy

Given a paragraph of 100 words without
appropriate capitalization

S will captialize necessary words in the
paragraph

90% accuracy

Given ten sentences without appropriate
capitalization

S will capitalize necessary words in cach
gentence

80% accuracy
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LAC 66

LAC 70

LAC 74

1

INFORMATION RETRIEVAL

LAD 03

«

LAD 13

LAD 15

LAD 19

LAD 25

92

AND PROCESSING

Given a paragraph of 100 words without
appropriate punctuation

S will insert proper punctuation in the
paragraph

80% accuracy

Given a writing assignment of 100 words orvmordﬁ
S will use proper punctuation in written 4 i
work

80% accuracy

Given a writing assignmen: of 179 words or
more

S will use commas where apprenriate in written
work

80% accuracy

Given a writing assignment of 100 words or more
S will use quotation marks where appropriate

in written work

80% accuracy \

’

Given a list of ten words in random order
S will alphabetize words to the third letter
80% accuracy

Given a dictionary and a list of ten words
S will locate definitions of words in a
dictionary giving correct page number

100% accuracy

Given a name, subject,”/or topic to locate in

a file, telephone book, index, or encytlopedia
S will locate the word without assistance and

specify the page number and words before and,

after

90% accuracy

Given a page from a standard dictionary

S will identify in writing the dictionary
guide words for a particular word and
verbally explain how to usc guide words
100% accuracy

Given access to a set of encyclopedias

and a selected topic

S will loeate the information for a particular
topic in an cncyclopedia and write down major
points

90% accuracy on location
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LAD 64 1 - - Given a locdl telephone book and instructions
to identify emergency numbers (fire station,
police, ambulance, physician) .

- S can locate and write emergency telephone
nogbers

- 100% accuracy

LAD 65 1 - Given five various information guidés
(menues, TV listings, directories, etc.)
- S will demonstrate how to usc information
guides by locating a specified piece of
information from cach
- 90% accuracy

LAD 66 1 - Given a 500 word reading passave or a list
of items containing 5 pieces of factual
information on a topic .

- S will demonstrate the use of skimming to
locate information

- - 90% accuracy in five minutes
SPELLING : ’

LAE 07 13 - Given a list of ten spelling words taken
from S's reading, vocabulary, or spelling
spellers

~ S will spell ten new words cach weck
- 90% accuracy

LAE 09 13 - Given a list of fifteen spelling words
taken from S's reading, vocabulary, or
spelling spellers )

- S will spell fifteen new words*each weck
- 90% accuracy .
LAE 11 13 - Given a list of more than fiftcen spelling
R words taken from S's recading, vocabulary,
' or spelling spellers
- S will spell more than fifteen new words
each week
- 90% accuracy
3 . .
LAE 15 ) 1 3 - Given verbal or written Instructions
. - S will spell the days of the week
- 90% accuracy and legible
LAE 20 - Given verbal or written instructions

- S will spell the months of the ycar
- 90% accuracy and legible




LAA 14

LAA 41

LAA 43

LAA 5%

to
)

LLAB

LAB 36

LAK 64

O

ERIC

Aruitoxt provided by Eic:

[

[

-Given questions beginning with who, what,
where, why and when. ’
-S can answer questions with a 3tc 5 word
as response. .
~-907% accuracy. ! ‘

»

-Given words presented on flashcards or
list. .
-S can call the words, increasing vocabulary
by five words each month.
-100% accuracy on three trials in succession.

~Given an oppértunity to participate in a
group or indiv}dual discussion.

-S will make céntributions to the discussion
which are clear and to the point.

-Does not require questions from others for
clarification.

-Given a selected tppic for group discussion.
-S can orally express own ideas.

~Adds contribution to. discussion that is
different from others.

-Given a five frame picture story in
random order.

~-S can sequence pictures in proper order
and tell the story without teacher
assistance. a

-100% accuracy om both piéturcs and story.

~tGiven a verbal or written request to
‘write the current date, yesterdays date,
and tomorrows date.

~-S can sequence pictures, in proper order
and tell the story without teacher
assistance.

~100% accuracy on both pictures and story.

-Given five different standard forms
containing blamks for personal data with
explanation by teachpr.

-5 will copy name, address, and telephone
number onto appropriate blanks on forms.

,~100% accuracy.

-Given a short tape recorded message
5" to 30" long.

~-§ can record telephone messages.

“=100% accuracy on Information ygiven.

410



- LAC 02 2 ~Given ten sentences, appropriate
. infinitives and teacher assistance.
-S will write correct verb forms for
sentencges.
-90% accuracy.

" LAC 12 2 ~Given ten sentences selected from
reading assignments with common nouns
missing.

% -$ will write nouns in sentences,

-90% accuracy.

LAC 13 3 ' -Given five sentences selected from
. ' reading assignments with 2 adjectiyes
TR ,' missing. ‘

-8 will write appropri
sentences.
~-90% accuracy.,

adjectives in

LAC 16 2 - -Given ten sentences selected from reading
D , assignments with appropriate verbs missing.
L . -8 will write some form of the appropriate

’ﬂ\#):, . verb in‘senteﬁce.

-907% accuracy.

. Y ,
LAC 52 2 : ' -Given ten sentences 5 to 10 words each
selected from reading.assignment.
-5 will identify the beginnlng and end
of a sentence
e -100% accugpcy -
r . :
LAC 68 2 ~Given ten sentences selected from reading
)/ . assignments requiring either an exclamation
*  mark, questiom mark, or period B
-5 wilf use the 3 forms of sefitence
v . ' punctuation. ~ )
-90% accuracy. ' /
LAD 16 -2 ~Given five unknown words with appropriate
- L dictionary markings and ' the pronunciation
' key.
~-S will say correct pronunciation.
~807% accuracy.
LAD 45 2 " —Given table of contents and an index from
‘ a selected book and five information topics
to locate.

" ~S will write the correct page(s) on which
specific information gan be fognd.
-90% accuracy. ’ //; i

°

v




LAD 56

LAE 27

LAE 29

~Given an appropriate form for inquiry
(e.g. introduction, statement of interest,
brief qualifications and inquiry) and a
help wanted ad related to a preferred job
from the local newspaper.

~-S will demonstrate the appropriate use of
the telephone to answer a newspaper about
a job.

-90% accuracy on checklist.

-Given five randomly selected ‘Humber words
from one to twenty presented orally.

-S will spell orally or in writing number
of words correct.

-90% accuracy and legible.

¢

-Given ten randomly selected number words
from one to fifty.

-S will write number words correctly from-
one. to fifty.

~90% eagyracy and legible

3
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Compu;er,—;ased I!F' Management ;,"’./ ;ys:em

Version 6.0 : ,

(c) 1983 Center for Innpvation in Teaching the Handicapped

<1>
<2>
<3>
<4>
<S>
<63

Smith Research Center / Indiana University
M IEP SUBSYSTEM Executive HN

ACCESS Student ,3;$P
REPORT Student “TEF
REPORT Student IEP Progress
ACCESS Student Profile

HELP

EXIT

ress the <KEY> for the FUNCTION vou desire.
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;Computer-Basad IEP Management System / Version 6.0
ACCESS Student IEP

jtudent { Number? (0-99)
EP Number? (1 or 20 1

1a

R}

Y

RIGHT-ARROW>=Select Field, <LEFT#' R0w>=Backspace; b
DOWN-ARROW >=Continue, <UP-ARROW:> it, <CLEAR>=Clear Field




Computer-Based IEF Management System / Version.
ACCESS Student IEP

1> UPDATE Objective(s)” Btatus -
2> ADD Objective(s) .

3> EDIT Objective(s)

4> DELETE Dbjectfve(s)

8> EXIT

ress the <KEY> for the FUNCTION you dewsire.

tudent Number: 3066841361/01 — SAMALE STUDENT
TEP Number: 1 has 19 objectives.

P i A0
BEST AVAILABLE GO




Computer—Based IEP Management System / Version 6.0
ACCESS Student IEP <1> UPDATE Objective(s) SHtatus

.

tudent Number: 3066841341/01 -~ SAMPLE STUDENT
EP Numbers 1{has 19, objectives.
‘ Code@s A001 LROs 1.0 SRO: 1.0
Q011 This is the escond course.
RO\ Desc.: THIS IS WHERE THE DESCTIPTION FOR LONG—RANGE
, ORJECTIVE NUMBER 1.0 WOULD APPEAR.
RO Desc. THIS IS WHERE THE DESCRIPTION FOR SHORT—-RANGE

DQQECTIVE NUMBER 1.0 (UNDER LRO 1.0) WOULD APPEAR.
RO Criterions 95 percent .

tatus: INCOMPLETE
s SRO COMFLETED? <Y/N> Yes -
ercentage Correct?, 98«

BEROIIMED FROM
‘\..f’!l’ AVAILABLE GO
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MEPORT Stiident IEP :
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Cemputer-Based IEP Management System / Varsion 6.0
REPORT Student IEP ' o

tudent Number? (0-99)
EP Number? (1 or 2) 1

la

ﬂEFT-ARRDw>=Backspace,- ‘ *
DOWN-ARROW >=Continue, <UF-ARROW>=Exit, <CLEAR>=Clear Field

| 0
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3 219 ANY STREET, ANYCITY, 'IN 474?1
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IM8 4.0 Student IEP Report Fage 1
ndividualized Educational Program (NOT a Contract)

YCITY PUBLIC S8CHOOLS SPECIAL EDUCATION DEFT.

I---------------------------------------.----n-n--n:zunnz-u-uwnmmmn'mnnuu-----

tudent Number/I1EP Number/Name: T044841361-01/1/ SAMPLE STUDENT

-----ﬂ-l--------------H--.ﬂ--l"-ﬂﬂ---'-..'--BIHI'-I:IE!‘:2--2-—-!::‘l:x:nzn:ﬂ:l------

5 0 S O 3 0 S NER T N UG NS IO A D (D D et N N N S Y R A Y O A S ST I R R R R R R IR S I A T I I AT I S R A RS Ay R NS IS I TS 3 ET SR R T T At X8 SE IR SR AN MR AR

0003 THIS IS THE FIRST COURSE . 1
-----un-ﬂa--nuﬂn-.-----annu------annnuu-uun:a-n:a:luﬂ.qnnnnac:a:::unaazasnnn----
WROI 1.0 THIS IS WHERE THE DESCRIPTION FOR LONG-RANGE
OBJECTIVE NUMBER 1.0 WOULD APPEAR _
SROs 1.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE
OBJECTIVE NUMBER 1.0 (UNDER LRO 1.0) WOULD APPEAK.
"Criterions 80 percent
SROs 2.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE
OBJECTIVE NUMBER 2.0 (UNDER LRO 1.0) WOULD APPEAR.
} Criterion: 95 percent
SRO:; 3.0 THIS IS WHERE THE DESCRIPTION OF SHORT-RANGE
OBJECTIVE NUMBER 3.0 (UNDER LRO 1.0) WOULD APPEAR.
Criterions 100 percent
SRO: 4.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE
, OBJECTIVE NUMBER 4.0 (UNDER LRO 1.0) WOULD AFFEAR.
i . Critgrion: 95 percent
jROl 2.0 THIS IS WHERE THE DESCRIPTION FOR LONG-RANGE
, OBJECTIVE NUMBER 2.0 WOULD APPEAR.
SRO: 1.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE
OBJECTIVE NUMEBER 1.0 (UNDER LRO Z.0) WOULD AFFEAR.
Criterions 100 percent
SRO: 2.0 THIS IS5 WHERE THE DESCRIPTION FOR SHORT-RANGE
OBJECTIVE NUMBER 2.0 (UNDER LRO 2.0) WOULD APPEAK.
' Criterion: 100 percent
SRO: 3.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE
' OBJECTIVE NUMEBER 3.0 (UNDER LRO 2.0) WOULD AFFEAR.
Criterion: 95 percent ’

PO1:This is the second course. ¢ : )

-RO: 1.0 THIS IS WHERE THE DESCTIPTION FOR LONG-RANGE

l ORJECTIVE NUMBER 1.0 WOULD AFPFEAK. “

! SRO: 1.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE

: e 'OBJECTIVE NUMBER 1.0 (UNDER LRO 1.0) WOULD AFPEAR.

! . Criterion: 95 percent

SRO: 2.0 THIS IS WHERE THE DESCRIFTION FOR SHORT-RANGE

- OBJECTIVE NUMBER 2.0 (UNDER LRO 1.0) WOULD APFEAR.

Criterion: 95 percent

SRO: 3.0 THIS IS WHERE THE DESCRIPTION FOR SHORT~-RANGE
OBJECTIVE NUMBER 3.0 (UNDER LRO 1.0Q) WOULD AFFEAR.
Criterion: 100 percent

l-===================¥===============================;=======L;================
WO02:This is the third course :
[ P g i e e o o N T T - L r Tt T LT T 1 T T T Ty popnpsy

-RO: 1.0 THIS IS WHERE THE DESCRIPTION FOR LONG-RANGE

ORJECTIVE NUMBER 1.0 WOULD APFEAR

SRO: 1.0 THIS 1S WHERE THE DESCRIPTION FOR SHORT-RANGE
OBJECTIVE NUMBER 1.0 (UNDER LRO 1.0) WOULD AFFEAR.
Criterion: 90 percent
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IM8 6.0 Student IEP Report Fane 2
ndividualized Educational Pragram (NOT & Contract)
YCITY PUBLIC 8CHOOLS -8PECIAL. EDUCATION DEPT.

---------------------------------m-.-------------unnnn—----umnnunqmn-n------.-
L

tudent Number/IEP Number /Name: T066841361-01/1/ HAMPLE STUDENT
f 'SRO1 2.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE
f ORJECTIVE NUMBER 2.0. (UNDER LRO 1.0) WOULD AFFEAK.
| Criteri1ont 100 percent

SRO: 3J.0 THIS I5 WHERE THE DESCRIFTION FOR SHORT-RANGE

OBJECTIVE NUMBER 3.0 (UNDER LRO 1.0) WOULD AFPEAR.

! ) Criterion: 935 percent
-.------------------------------------------------'---ﬂnﬂ.---ﬂﬂlﬂnﬂ-----------
ROy 2.0 THIS 1S WHERE THE DESCRIPTION FOR LONG-RANGE

OBJECTIVE NUMBER 2.0 WOULD APPEAR.
A S5RO: 1.0 THIS I3 WHERE THE DESCRIPTION FOR SHORT-RANGE
! OBJECTIVE NUMBER 1.0 (UNDER LRO 2.0) WOULD APPERAR.
' Criterion: 95 percent
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T Btudent IEP Frogress

tle for IEP Progress Report(s)?
YCITY PUBLIC SCHOOLS SPECIAL EDUCATION DEFT.gsssanses ’

i

LEFT—-ARROW >=Backspace,
PDOWN-ARROW >=Continue, <UP-ARROW>=Exit, «<CLEAR »=(Clear Field .
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. )
e
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Eomputer -Based IEP Management System / Version
PI‘QRT Student 1EP Progress

ent Number? (0-99) 1,
EP Number? (1 or 2) 1

J

LEF T-ARROW >=Rackspace,
DOWN-ARROW >=Cont i nue, <UFP-ARROW>=Exit, «CLEAR:=Clear Field
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IM8 4.0 Btudent [EP Progreds Keport Fage
ndividualized Educational Frogram (NOT & Contract)

NYCITY PUBLIC 8CHOOLS8 SFECIAL EDUCATION DEFT.

DR DD %5 05 70 40 10 50 &N D W 4 AR 7D 5D 7D 5D Uk 50 B W W 0 A G A B 0 W A oF 08 D0 A e o0 D A 0 S O dies i o e S e B < s 0 D O Y Y A A A R WS T T N G T S 3 O
tudent Number /IEP Number /Name: J066H41361-0)/L/ HAMFLE STUDENT

ddnens: 219 ANY BTREET, ANYCITY, IN 4740}
ch&\ll DYER JR. HIGH '
rade» 8

rogQram/Services LD/FT |

ate of Laut Pusychological Test: 01704 /41
urrent Mathematice Instructional Levels . .........

urrent Reading. [nstructional Levels .........:.

([ J I A R R R FF RN BN F RN FEZ-2 2 Yyl P F L F R P P EE FYE FrY Iy EFE Ny PR Y YT I

The courses/areas and related obrectives 1n this student’s 1ndiv1dualtzoq
ducation program have been developed specifically for pupils formally 1n the
bove listed special education area (Mildly Mentaully Handicapped., Learning
isabled, Yisually Handicapped, etc.).

At the end ot the gsemester, the teacher will 1ndicate which of the
bjectives have boen mastered 1in a report which will be included in the pupil’s
ecords. This achievement report will retlect not only the student’'s 1ndividual
chievement n the course/area, but will a\so be utilized to plan his/her future
ourse/arca uobiective assianments.

It oal:o hould be noted that the teacher of vach course/area may assign
ddl}xondl obectives, should student progress warrant 1t.

v .
he achieyement ot the aobjectives shall be determined

6 o = o o o 6 o = o a o e o ¢ 8 6 o e 6 6 0 0 e s 0 e s e e s e e e e e e e e e e 0 e s e e e e o e 8 0 e 8 e e e 00 e e 8o e e s A
fe o @ e e e e c e e e e o e e e e = e m e e e e e e e e e, o e 8 o e o o ®@ @ e e o8 o o0 s m e o e oo oo y ® ® o 8 o o 8 a e S
SRR TR T T T T S T S AR T I I R I I e e
e o e 0 e 6 o 4 6 0 a0 0 6 0 0 6 0 6 o e e E 8 e e e mE e m o wa e @ 8 o o o @ © 6 ® o % o 8 ® uw e e e 0 e 0 e 0 0 6 s e e e W e woee o e 08 a8 e
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IMS 6.0 Student IEP Progress Report . Fage 1

ndividualized Educational Program (NOT a Contract)
NYCITY PUELIC SCHOOLS SPECIAL EDUCATION DEPT.

--===============================================‘=============================

tudent Number/IEP Number /Name: 3066841361-01/1/ SAMFLE STUDENT

A

000: THIS IS THE FIRST COURSE : &
RO: 1.0 THIS IS WHERE THE DESCRIFTION PQR LONG-RANGE
OEJECTIVE NUMEER. 1.0 WOULD AFPEAQ ‘

SRO: 1.0 THIS IS WHERE THE DESORIFTION FOR SHORT-RANGE
OBRJECTIVE NUMEER 1.0 (YNDER LRO 1.0) WOULD AFFEAR.
X COMFLETED % Criterion: 80 percent - Score: 97 percent
>»> 25 % of the SROs for LRO 1.0 have been COMFLETED.
ROy 2.0 THIS IS WHERE THE DESCRIPTION FOR LONG-RANGE .
OEJECTIVE NUMERER 2.0 WOULD APFEAR.
SRO: 1.0 THIS IS-WHERE THE DESCRIFPTION FOR SHORT~RANGE
OBJECTIVE NUMEER 1.0 (UNDER LRO 2.0) WOULD APFEAR.
X COMPLETED % Criterion: 100 percent — Score: 100 percent
>>»» 33 % of the S5ROs for LRO 2.0 have been COMPLETED.
>3> 29 7 of the SROs for AOQO have been COMPLETED.

Q01:This is the second course. :
RO: 1.0 THIS IS WHERE THE DESCTIFPTION FOR LONG-RANGE
OBJECTIVE NUMEER 1.0 WOULD AFPPEAR.

‘ SRO: 1.0 THI% IS WHERE T:E{BEBCRIPTIDN FOR SHORT-RANGE .
l OEJECTIVE NUMEE .0 (UNDER LRO 1.Q) WOULD AFPPEAR.
! x COMFLETED % Criterion: 95 percent - Score: 98 percent
»>»> 33 % of the SFROs for LRO 1.0 have been COMPLETED.
>» 33 % 'of the SROs for AOGO1 have been COMFLETED. '

2:This is the third course- .
: 1.0 THIS IS WHERE THE DESCRIPTION FOR LONG-RANGE
OEJECTIVE NUMEBER 1.0 WOULD AFPPEAR . :
> 0 %.of the SROs for LRO 1.0 have been COMFPLETED.
: 2.0 THIS IS5 WHERE THE DESCRIFTION FOR LONG—-RANGE
OEJECTIVE NUMEBER 2.0 WOULD APPEAR.

>> 0 % of the 5R0s for LRO 2.0 have been COMPLETED.
I>>» Q@ % of the SROs for AOOZ2 have been COMFLETED.
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Camputer—Based'IEP Management System
ACCESS .Student Profile °

tudent Number? (#«99) 1,

LEFT-ARROW>=Rackspace,
mowN—ARRDw>=Continue, “UP-ARROW>=Exit, <CLEAR>=Clear Field
|
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QCCESS Student Frofile / HELP

jle the <UP-ARROW:> and <DOWN-ARROW:> keys to move the pointer to
he item to be changed.

ﬂréss the <SHIFT> and <%> keys together before changing the
Htem indicated by the pointer.

ﬁrass the <F> key to PRINT the Student Profile.

ress the <kK> key to see. the codes allowed for items
arked: (see key)

dress the <E> key to EXIT and UPDATE the Student Profile.

¥rels the «<?> key to EXIT and NOT UPDATE the Student Frofile.
Press the <SFACE EAR*» when READY

i m),
LB 0 -
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IMS 4.0 Student Profile as. of
tudent Code Number:

ame

arent or BGuardian:

treet Address:

ity and State:

10/18/83

3066841361/01

SAMPL.E STUDENT

MR. AND MRS. STUDENT
219 ANY STREET
ANYCITY, IN

ipcode: 47401
'hone # (AAAEEENNNN) : 812-555~-1212
ax (M or F): ™M
lace: CAUCASIAN
iirthdate (MMDDYY): QR/02/72
ichool : DYER JR. HIGH
rade: 8
rogram Code (see key): LD
ervice Code (see key): . FT
ost Recent Psych. Test: al/01/81
rogram Codes: Service Codes:
MR = Severely Mentally Retarded FT = Full-Time
OMH = Moderately Mentally Handicapped PT = Part-Time in:
M4 = Mildly Mentally Handicapped 1 = Bocial Science
D = Learning Disabled 2 = Science
D = Emotionally Disturbed I = Language Arts
H = Physically Handicapped 4 = Math
H = Visually Handicapped 5 = F.V.E.
H = Hearing Handicapped R = Resource
H = Communications Handicapped
*UT = Autistic
R\
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INFORMAL MATH INVENTORY

- APPENDIX B
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APPENDIX C

OPERATION, CLUSTER, AND SKILL LIST
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Add Facts

11 +1 (Maximum Sum = 10)
% 12.. //I " +2
v, 413 +3
il wal, 14 +4
’ 15 ' +5
16 +6
17 +7

18 +8
\\{9 +9

PROCE #2 - Addition Facts, 2 to 9 with sum > 10 < 19

Skill Layels Sums to A
20 11 (Single Digit Addend Only)
21 12
22 13
23 * 14
N2 15
, 25 16
26 17
X )
00/4 Add Facty
28 +2 (Sum = 11 threouon 18,
29 . +3 Aingle Digit Addend Cnly)
30 +4
31 a +5
32 +6
33 ) +7
34 . #8

35 | 436 +9




PROBE #3 - Additicn Fac®s,
Double Digit + Single Digit “ith o Carry

Skill Levels

36 Double Digit/Sinale Diqit - Mo Carrv
37 Double Digit on Top - Sinale on 3ottzm - Ho Carry
38 Doubdle Digit on Bettom - Single on Top - llo Carry

PROBE #4 - Additien Facts,

Doutle Digit + Single Digit \ith Carry

Skill Levels

39 Double Digit/Sinale Digit - With Carry
40 Couble Digit on Top - Single on Bottom - lith Carry
41  Dou fgit.on Cottom - Single on Top - With Carry

PROBE #5 - Additicn Facts,

Double Digit + Double Digit liith ilo Carry

Skill Levels !

42 Double/Doutle + No Carry

PROBE #6 - Addition Facts

Double Digit + Double Digit '/ith Carry

Skill Lavels

43 Couble/Double - lith Carry

,J)

IEROFILEIED FROM .-
BEST MVRILABLE BOPY 137



SUBTRACTION

PROCE 47 - Sudtraction Fac:s,

Single Diqit - Singla Diqit

{)
Skill Levels Minuend
44 -1 (Sinale Diqit "inuend :znd
45 -2 Subtrahend)
46 g -3
47 -4
43 . -3
49 -6
50 -7
51 § -8
52 -9

Remainder

5 1 (Remainder < 10)
54 2
5E 3
56 4
57 5
58 6
59 7
60 3
61 9
PROCE #3 - Subtraction Facts,
Ocuble Digit - Single Digit lith o Borrow
SKkill Levels Subtrakend
62 -0 (Subtrahend < 10)
63 -1
64 4 -2
)’ 65 \ -3
: 66 !
67 . -5
68 -0
69 -7
70 -8
71 -9
MICROFILMED FROM

GRST AWAIABLS 61 138




PRO3E #9 - Subtraction Facts, (

- Minuend >

Skill Levels

Skill Levels

Double Digit‘; Single Digit With Borrow

81
82
83
84
35
86

. 87

88 “«

~89

52i11 Levels

90+

SH]]LaeH

1

|

!

. \
9 < 19, Subtrahend 1 - 9 Yith Sorrow
,g[ i

“

Subtrahend

-1
-2
-3
-4
-5
-6
-7
-8
-9

PROBE #10 - Subtracticn Facts,

Subtrahend

-1
-2
-3
-4
-5
? -6
-7
-2

-9

PROBE #11 - Subtraction Facts,
Double Digit - Double Digit With No ;}}?ow

&

PROBE #12 - Subtracticn Facts,

Doub]é'Digi;‘- Dcuble Digit Yith Borrow
&

~

91

A

/

439
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MULTIPLICATION

PROBE #13 - Multiplication Facts,
Single Digit x Single Digit

Skill Levels Multinlier
92 1x
93 2x
94 3x
95 . 4x
96 5x
97 6x
98 - 7x
99 8
100 ox -

PROBE #14, Multiplication Facts,

Single Jigit x Double Diqit With No Carry

Skill Levels ' ' v
101

" PROZE #15, Multipiication Facts,

Single Digit x Double Digit .ith Carry

Ski1l Levels
102

o e

MICROFILOIED [F[%@M]
BEST AVAILABLE GaF™
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Sm DIVISION

PROBE #16 - Division Facts, 1 - 9

Skill Levels Answer

103
104
105
106
107
103
109
110

m ‘ ' '
c\\\ (Divisor)
12 - :
113
114
115
116 '
117 :
118
119
123

2 OO NOU LW —~

MO ONO U B WS —

ot S A S .
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APPENDIX D
CORRELATIONS OF COMPUTER MEASURES

WITH PAPER AND PENCIL MEASURES
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>
Instructional Phase
B(1) ‘ B(2)
Operation Operation
Student Area Corr. Area Corr.
Al Subt. e . Mult. .95
A2 Mult. .99 Subt. .98
A3 Subt. <91 Mult. .88
AS Add. .82 * Subt. .77
A6 Subt. .99 Mult. .52
A7 Subt. .95 Div. .76
A8 Mult. .95 Subt. .26 .
A9 Subt. .52 Mult. .9
Al0 Mult. -.14 ' Div. -.99
All Subt. .95
al2¢ add. .87 Subt. .88
Al3 Mult. .99
Al4- Subt. . .70 . \Div. .48
Als Div. # .41 \¥ubt. .85
Table Correlations of Paper-and-Pencil and

Computer Measures Across Three Baseline Periods for
Each Student. Digits per Minute Correct.







